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The improvement of the harbor of Aransas Pass, on 
the cdéast of Texas, which ‘s being carried on by prt- 
vate enterprise, has resulted in the establishment of 
a new 11-ft. channel across the bar. About 1,200 ft. 
of jetty has been built, anc it is claimed that another 
1,060 ft. will ge a 15 ft. channel. The work now in 
progress is being dune by Mr. J. I’. Nelson. 


A great steel manufacturing plant is to be built at 
Youngstown, O., at an estimated cost of $1,000,000. ‘Ihe 
product will be steel billets and slabs,- and an out- 
put of 1,000 te 1,200 tons daily is expeeted. The works 
will be located in the western part of the city, and 
ground will be broken about Oct. 1. The officers of the 
company are: President, Henry Wick; Vice-President, 
H. O. Bonnell, Chief Engineer, Julian Kennedy. 


The corner stone of the Hennepin Canal guard lock 
was laid on Sept. 13. 





The Postmaster-General’s call for pneumatic tube 
systems for distributing mail matter in large cities 
was noted in our issue of Aug. 4. Formal propositions 
were submitted by the Pneumatic Transit Co., of Phila- 
delphia; the Kelly Pneumatic Tube Co., of Chicago; 
the Collins Automatic Pneumatic Switching Tube Co., 
the United States Automatic Dispatch Co., of 
New York City; the Beach Pneumatic Conveyer Co., of 
of Chicago, and the Pneumatic Transportation Co., of 
109 So. Broad St., Philadelphia. Requests for an ex- 
amination of their systems were made by Messrs. A. J. 
Atwater, of Chicago, and H. A. Lewis, of Morristown, 
Pa. The Postmaster-General appointed his second and 
third assistants, Messrs. Bell and Hazen, and Mr 
Maynard, of the Inspection division, to form a com- 
mittee to examine the various systems, with authority 
to employ an expert to aid them in their work. 


The Chicago Drainage Board discussed on Sept. 14 
the proposition to secure temporary relief by discharg- 
ing the contents of the Chicago River into the Des 
Plaines Kiver, or the [llinois and Michigan Canai, or 
both, during progress of work on the main drainage 
canal. It was held that this could not legally be done, 
and the matter was dropped, only one member of the 
Board voting in favor of the proposition. 


A convention to discuss highway and drainage laws 
will meet at Houston, Tex., Oct. 21. The convention 


will consist of the county judges and county com- 
missioners of the state. 


Low-tension are lamps of 1 000, ¢. p., are being placed 
on Fifth Ave., New York city. The current used 
is of only 110 volts. The lamp is the invention of Mr. 
E. Bergmann, President of the New York Electric 
- Equipment Co. 

Street-paving brick is so much in demand in Lllino’s 
that manufacturers are tctally unable to meet the de-. 





mand. The City Engineer of Sterling, DL, writes us 
that in a recent call for pavement of this kind only 
one bid, $2.15 per sq, yd., was received, and rejected 
as being too high. Many contractors refuse to bid ow- 
ing to the difficulty of obtaining material. Ottawa, tov, 
is waiting for brick, and Galesburg paving brick mak- 
ers have just declined to contract for 5,000,000 paving 
brick for the Chicago Exposition. 


Brick paving is to be laid on a street in Springfeld, 
Maxs., by the New York Brick & Paving Co., of Syra 
cuse. The contractors guarantee the work for 1 
years. 

The Baltimore Belt Tunnel is giving so much 
trouble that we understand it has been practically de 
cided to build an invert for its whole length. 


The Krupp 100-ton gun will not be sent to the World's 
Columbian Exposition after all. The reason is said to 
be that the firm has been unable to make arrangements 
with any railway company to transport the 
weight from New York to Chicago. 


heavy 


rhe most serious raibway accident of the week was 
a head collision on the Pittsburg, Ft. Wayne 
& Chicago R. R., Sept. 21. The Chicago Express, at full 
speed, crashed into a freight train, which was pull- 
ing onto the main track from a siding. Both engines 
and 5 freight cars were wrecked, and hte postal car, 
two express cars, baggage car, sinoker and one coach 
were destroyed by fire; 10 persons were killed and ¥ 
injured. The fault seems to lie with the engineer of 
the freight train, who moved off the siding contrary 
to orders. 


Another head collision occurred Sept. 15 on 
the Chicago & Northwestern Ry., three miles west of 
Marshalltown, Ia. The colliding trains were an accou- 
modation and a freight. Four men were killed. ‘The 
collision was due to the-giving of wrong orders by 
the train dispatcher at Belle Plaine. 


A third head collision occurred Sept. 
sylvania R. R. at Rheem's station, 
Lancaster, Pa. The second section of the westwari 
bound Pacific Express ran into the second section of 
the Philadelphia Express. One man was killed and oue 
seriously injured. Both engines were wrecked, and the 
express cars telescoped. The eastbound train had the 
right of way. The westbound train had been ordered 
to wait over at Coon’s Siding. This siding was crowded 
with freight cars, and the engineer tried to make the 
siding at Rheem's. 


21 on the Penn- 
15 miles west of 


A passenger train on the Atchison, 
Fe R. R. 
robbers, 


Topeka & Santa 
is reported to have been wrecked by train 
three miles west of Osage City on the morn- 
ing of Sept. 21. The train, consisting of a baggage, 
express, and mail car, two day coaches, two chair cars, 
and three sleeping-cars, was thrown over an embank- 
ment, and the first six cars were telescoped. Four per- 
sons were killed outright and 25 seriously injured. 

An examination of the track was made, and it was 
found that the fish plates had been carefully removed 
and the bolts taken out and spikes drawn from ten 
ties, and the rail bent over to the inside. 


The investigation of the recent Fitchburg collision by 
the Massachusetts Railroad Commission seems to show 
that the dense fog which prevailed not only prevented 
the engineer of the freight engine from recognizing 
the brakeman’s lantern, but caused him to run past 
the fixed station signal, which according to the bulk 
of the testimony seems to have been set at danger. 
The rear brakeman of the wrecked train testified that 
he went back with his lantern and torpedoes and 
fusees. He did not place the torpedoes because the 
rules for their use mention telegraph poles, and it 
was so foggy that he could not see the telegraph poles. 
As the freight train approached he heard two short 
blasts from its whistle, considered this as answering 
his signal, and so did not light a fusee. 


An engineer on the Pittsburg, McKeesport & Youghio 
ogheny R. R. has been convicted of misdemeanor, fined 
$100 and costs and sentenced to 48 hours’ imprisonment. 
While running a locomotive on May 1 he forgot his 
running orders and collided with another train, causing 
the death of a fireman. 





The completion of the new U. S. cruiser “‘Cincinnati’’ 
will be somewhat delayed as the result of a fire in the 
Brooklyn Navy Yard shops on Sept. 17. The engines 
for the vessel, which were practically completed, were 
considerably injured by the flames. 


The Phoenix Bridge Co. has brought suit against the 
Louisville & Jeffersonville Bridge Co. for $201,536 
due ¢n account, with interest from May 16, 1891. 


Towing timber in rafts is being tried on the Pacific 
coast. A raft containing 1,500,000 M. ft. B. M. of tim- 
ber was brought into port at San Francisco on Sept. 11, 
after a voyage of 132 miles, which was made in about 
40 hours. The raft was built by the Fort Bragg Lum- 
ber Co., and like the similar ventures of Mr. Jas. D, 


Leary, on the Atlantic coast, the first attempt proved a 
failure, the raft breaking in pieces. 


An asphaltum mine is being developed at 
rex., 75 miles west of San Antonio, on the 
Pacific R. R. About 25 men are at work 


Uvalde, 
Southern 


A New York state canal convention has been called 
by the Executive Committee of the Union for the Im 
provement of Canals, to meet in Music Hall, Buffalo 
Oct. 19% Mr. Orlando B. Potter is chairman of the 


Executive and Mr. Frank S. Gardner is 
Secretary. 


Committee 


A call for a New York State Canal Convention hax 
been issued to ‘“‘consider the importance of the im 
mediate improvement of the State canals, and to per 
fect plans and organization to carry such measvre into 
effect.’’ It will be held at Buffalo, N. Y¥ 
day, Oct. 19. 

All organizations of citizens, who favor the improve 
ment of the State canals, representing the commercial, 
manufacturing, agricultural, labor, transportation and 
other interests, are invited to send one delegute for 
each fifty members thereof, or fraction of fifty. All 
cities, towns, villages and counties are invited to send 
at least three delegates. Independent meetings to ap- 
point delegates are also invited. 

Citizens favoring the object of the Convention are 
requested to send their names at once to the 


+ on Wednes- 


secretary 


Frank S. Gardner, 5 Liberty St.. New York 
A range-finder for coast-line defense has been fn 
vented by Lt. Isaac N, Lewis, and the first one has 


been made by the Brandis Manuf. Co., of Brooklyn 
and is now set up at Fort Wadsworth, on Staten 
Island. This range-finder solid foundation 
as close to the shore line as possible. The 
cular bed-plate is 11 ft. long and 8 ft. wide, 
accurately planed. An arm pointed at the 
moved by a hand-wheel, carries a telescope, 
and depression verniers, pencil, 
mechanism not described. A 
accurately adjusted under 
scope is made to follow a fixed point on the hull of 
an approaching ship, the movement and position of 
the ship is traced by the pencil on the chart, on a 
seale of 1-1000 ins. to 1 ft. Tests made upon buoys 
4 and 5 miles distant indicated their true distance 
within a few inches. The instrument is said to be use 
ful in coast survey work, “as by following the coast 
line with the telescope an absolutely accurate map can 
be drawn.’’ But as the iron bed-plate alone weighs 

and requires a very firm foundation, its 


requires a 
semi-ctt 
and most 
center and 
horizonial 
and various bits of 
chart of the harbor is 
the arm, and as the tele 


1,800 Ibs. 
use in this direction is not plain. 


Irrigation pays roundly, according to the 
results of a special investigation, made by the U. 8 
Census Office. In the arid states and territories the 
cost of the irrigated farms was $77,500,000, and their 
estimated value, on June 1, was $297,000,000, or 
four times their cost. 


summarized 
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William Cramp & Sons, the shipbuilders of Philadel 
phia, have prepared the plans and specifications for 
the five new steamers of the International Transporta 
tion Company, the new American line. The new twin- 
serew steamers will be about 600 ft. long and their 
aggregate cost is estimated at from $8,000,000 to $9,000, - 
oo, Construction will commence as soon as the Sec- 
retary of the Navy has approved the plans, for under 
the Postal Subsidy Act these steamers are designed 
with reference to their possible conversion into auxil 
liary naval cruisers. 


Immigration for various periods ending Aug. 31 is re- 
ported as follows: The month of September will doubt- 
less show a sharp falling off, and the month of October 
an almost total cessation, which as respects much of 
our immigration we hope may be long continued. 


1802. 1891. 
Dee: Ge OES, dita cctansesctsee 45,472 5,172 
2 months ending with August........ 94,658 91,263 
S months ending with August........ 448,619 416,570 


Though the aggregate of immigration had thus been 
nearly stationary, the German immigration showed a 
sharp increase and the Russian immigration a still 
sharper decrease (from 8,418 to 4,972) for the month of 
August. What may be broadly classed as the unde 
sirable immigration, Bohemian, Hungarian, Italian. 
Polish and Russian (included among whom, doubtless. 
were many very excellent immigrants) constituted 
14,708 or 32.3% of the total. 





The White Star Steamship Co. has ordered from 
Harland & Wolff, the Belfast shipbuilders, an Atlantic 
steamer of the following dimensions: Length, 700 ft; 
beam, 65 ft. 7% ins.; horse power, 45,000. This “Gigan- 
tic,” as she is already named, is to have an average 
speed of 22 knots, with a maximum speed of 27 knots, 
and she is to be fitted with three screws, like the 1. 
S. ecommerce destroyer ‘‘Columbia.’’ 
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JAMES B. FRANCIS. 

Mr. James B. Francis, for nearly 6) years at 
the head of all hydraulic work at Lowell, Mass., and 
perhaps the greatest living hydraulic engineer, died 
in Boston, Sept. 18, aged 76 years and 4 months. 
He died at a private hospital from the effects 
of an operation which his state of health had 
made necessary, but which his remnant of physi- 
cal strength was not sufficient to sustain. 

The announcement will be read with sincere regret 
and grief by all who knew him, and few engineers 
hed a wider circle of acquaintances and friends 
within professional circles at least. His life work 
was done, but his genial presence at meetings of 
engineers, which he invariably attended when poss:- 
Lie, will be sadly missed. 

We have already published a portrait and sketch 
of his life, in our issue of Jan. 1, 1887, but in 
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on the Merrimac River, being then only 22 years 
of age. In the discharge of the duties of this office 
the whole of his long and honored life was to be 
passed, until his death as above announced in the 
77th year of his age. 

In 1845 he was appointed agent of the company 
as well as Chief Engineer, both of which positions 
he held until the expiration of the 5th year of 
continuous service, in 1884, when he resigned from 
active service, continuing as Consulting Engineer 
for the company up to the time of his death. 

The hydraulic works thus placed in charge of Mr. 
Francis were then (and almost now) of unprecedent- 
ed magnitude, and it is needless to say that the 
existing knowledge of hydraulics at that time was 
extremely crude and imperfect. Mr. Francis him- 
self may be said to be the father of modern hydrau- 
lic engineering. Not only had a great system of 





obedience to what we feel will be a universal wish 
we reproduce herewith the portrait then published 
and also add a condensation of the sketch of his life 
then published, adding a few further facts of interest. 

James Bicheno’ Francis was born at Southleigh, 
Oxfordshire, England, May 18, 1815. His father 
was a Welsh railway superintendent, and, influenced 
by the opening thus afforded him, at the early age of 
14 James was engaged in harbor works connected 
with the railway of which his father was superin- 
tendent. At the age of 16 he was engaged upon the 
Grand Western Canal in Devon and Somersetshire. 
At the age of 18, in 1833, he came to this ceuntry 
and almost immediately found employment on the 
Boston & Providence R. R. under Messrs. Wm. G. 
MeNeil and Geo. W. Whistler, its engineers. 

The very next year Major Whistler began the ex- 
tensive hydraulic improvements which were to 
create the city of Lowell. Mr. Francis was chosen 
by him as his assistant, and only three years later 
(1837) when Major Whistler left to build the West- 
ern R. R. (now Boston & Albany) between Wor- 
cester and Albany, Mr. Francis was appointed Chief 
Engineer for the Proprietors of Locks and Canals 


dams, conduits and other hydraulic works to be 
created, for which there were few or no precedents, 
but there was an early demand for the most accurate 
possible apportionment of the power to the several 
mills, as the demand for power was almost from 
the first greater than fhe supply. This"led to the 
famous “Lowell Hydraulic Experiments,” the re- 
sults of which were first published in 1855 and re- 
published with additional data in 1868 and 1883. 
The work chronicled a vast advance upon prior 
hydraulic knowledge, became at once a standard 
work throughout the world, and at once placed Mr. 
Francis’ name in the short list of eminent engineers 
who have materially contributed to the enlargement 
of engineering knowledge. 

Many other signed and unsigned papers were 
written by Mr. Francis, however, more than 30 of 
which (including discussions) are credited to his 
name in the Transactions of the American Society 
of Civil Engineers. He was also at various times 
a valued contributor to this and other journals. 

Mr. Francis was not only a great experimenter, 
however, but a sound and. cautious engineer and a 
just and upright man in all his instincts and dealings. 
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These qualities even more than his theoretical knowl- 
edke placed him so high in the confidence of his 
employers that there was never even a thought of 
either substituting another man in his place or 
allowing him to leave the service of the company 
whatever offers might be made to him to go else- 
where. Disputes among the companies in regard to 
the amount of water used were not infrequent. Many 
attempted at times and all were suspected of seek- 
ing to get more than their fair share. All these dis- 
putes, and all the necessary measures to insure fair 
division, were left with implicit confidence in Mr. 
Francis’ hands, and the task of keeping an c,en 
hand between the claimants was no small one. 

An incident which early seemed to establish gen- 
eral confidence in his professional judgment was the 
construction of some costly guard-locks on the Paw- 
tucket Canal, with a view to restraining any excep- 
tional freshet. Before and during this construction 
they were popularly known as “Francis’ Folly,” they 
were so far above and beyond all previous require- 
ments within the memory of the oldest inhabitant, 
few of whom were very old, as the town amounted to 
nothing prior to 1821, though it grew rapidly there- 
after. 

Mr. Francis, however, had obtained a record of a 
flood in 1785 which convinced him that much 
larger bodies of water might have to be controlled in 
order to protect a portion of Lowell than was gen- 
erally expected. He built the gates in 1850. By a 
singular coincidence the expected freshet which had 
been 65 years in getting ready, followed within two 
years after the gates were completed, April 22, 
1852. In recognition of this service Mr. Francis was 
presented with a massive silver piteher and salver 
bearing this inscription: 

“By his pugehore and friends, in token of their ad- 
miration of his foresight and sagacity in constructing 
a gate at the guard locks, thereby effectively protect- 
ing the city of Lowell agzinst those casualties to which, 
as the freshet of 1852 demonstrated, it would be ex- 
posed.”’ 

The great Northern Cana’, constructed in 1846 
to secure additional water power, is Mr. Franc’s’ 
finest single work. It is 100 ft. wide, 15 ft. deep aad 
about one mile long, and cost $530,000. 

In addition go his duties in connection with Lowell 
hydraulic interests, Mr. Francis enjoyed 4hrough 
life a very considerable consulting practice, and in 
particular enjoyed peculiarly intimate and trusted 
relations with the textile manufacturers of New 
England as a consulting engineer, not merely in re- 
gard to hydraulic questions and the construction of 
dams, but also the strength of buildings and the gen- 
eral appointment of motive power. 

Mr. Francis was one of the three men now living 
who were original founders of the American Society 
of Civil Engineers in the sense of having been elected 
members at the first meeting held, wher the society 
was organized, Nov. 5, 1852. The other two are 
Julius W. Adams and Gen. Geo. S. Greene, both 
of whom were present at the little gathering of 12 
engineers who constituted themselves the Society and 
at the same time elected a few others not attending, 
among whom were Jas. B. Francis, Jas. P. Kirk- 
wood and G. M. Dexter. If there were any others 
than these three then elected, outside of the 12 men 
present, they dropped out of the society before their 
death, as their names do not appear in the roll of 
deceased members. Mr. Francis, being one of the 
younger men of this group, was not elected Presi- 
dent of the society until 1880, being the eleventh 
man to receive that honor, of whom only three now 
survive—Messrs. J. W. Adams, Geo. S. Greene and 
Albert Fink. Of the ten men who succeeded him 
in that office, three have since died and seven now 
survive. 

Mr. Francis is survived by his widow, by three 
sons, Col. Jas. Francis, of Lowell, and Charles 
Francis, of Davenport, Ia., both engineers, and Dr. 
Geo. Francis, of Worcester, and by one daughter. 
The funeral was at St. Anne’s Episcopal Chureh, 
Sept. 21, of which church Mr. Francis had been a 
member for the greater part of his life. His funeral 
was largely attended by engineers and citizens of 
Boston and Lowell. 


A report on the removal of grade-crossings at At- 
lanta, Ga., has been made by Mr, E. L. Corthell, under 
date of Sept. 18. He recommends elevating the tracks 
above the streets, concentrating gll the ‘railways in a 
large union passenger station, and providing a union 
freight terminal. 
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LOCOMOTIVES 
SOUTH WALES. 


* 


NEW 








AMERICAN FOR 


The discussion which has been going on over the 
merits of the American locomotives for the New 
South Wales Government railways, and the per- 
formance of these engines, have been presented very 
fully in our columns, and the official report of the 
committee appointed to investigate the facts as to 
these engines was given in our issue of Avg. 18. This 
report showed clearly that the engines were entirely 
suitable to the colonial railways and that their per- 
formance was fully up to the requirements. We 
now give views of the two classes of engines, and a 
tabular summary of their dimensions, ete., for 
which we are indebted to the builders, the Baldwin 
Locomotive Works, Philadelphia, Pa. There are 


twe've ten-wheel passenger engines, and ten consoli- 
two of the latter beng com- 


dated freight engines, 


Compound Consolidation Locomotive for New South Wales Government 


ENGINEERING 


WEIGHT in working order, 


on drivers............... 97,000 Ibs 
On truck wheels............ 28,000 * 
Engine, total........... 125,000 “ 
Temuer, “ (eet)......... . 82.800 “ 


Engine and tender, loaded 207,800 
Tender, empty (est) ac 
Of full coal capacity ..... 15,000 
= — water egeney of 

laa .- 29,988 


Hb Saaccs ; 16,000 
cy LINDEi | PaaS 21 x 24ins 
Dist. c. toc. --7ft.2 ins. 
“ "© to valve fall 2° ow. 
Piston rod, diam.. Sh% “* 
Crosshead and guides (2 
bar guides)........ ..... Open style 


Cc ree rod, length be 


NEWS 


118,810 Ibs 


19.3 
138.1 
82,8 


0 


0 


220.929 


37,8 


12 


15.000 


29,988 


1%, 160 
26 ins. 

7 ft. 1% ins. 

* ae” 


Underbung 
cro-shead, 


tween centers 9 ft. 1% ins. 9 ft. 7% ins. 
VALVE GE \R;; type...... Shifting tink 
i : 19 ns 19 ins 
- width steam’...... 154 “* sg 
x width exhaust......3 ° 3 
Slide valves, lap.......... % % 
” max image 6% “ 6% * 
. “ lead h% on ly 


Works, Builders. 


pound engines of the Vauclain four-cylinder system 
described in our issue of Feb. 20. The railways are 
standard gage. The engines were built in 1891, and 
burn soft coal. They are all fitted with the Eng- 
lish Westinghouse air brake, with American Brake 
Co.’s equalized driver brake. 

The compound consolidation engines are identical 
with the simple, with the following exceptions: 


Compound Simple 
Cylindets......... eed ke, (= are ine. 21 X 26 ine. 
‘ed ratio of h. p. tol. p. ft ere ery? 
POG Mein tn cdbesncicces 21% ins, diam. 19 ins 
= width of steam...... i} 15% 
ae width of exhaust ... 7 3 
Lf eae ae ae piston slide 
© cde: { re in. \ % in. 
Meas {Pres } M6 in, 
7 max. travel......... 5 ns 6% ins. 


The ten-wheel engines have two bar guides of the 
open pattern, requiring a very high crosshead. The 
compound consolidation engines have the same pat- 
tern of guides, which with the two piston rods be- 
tween them involves the use of an extremely high 
crosshead. A later and more compact arrange- 
ment for the guides of the Vauc‘ain compound en- 
gines has the guides between the p ston rods, the 
crosshead being a top and bottom lug, to which the 
piston rods are connected, as illustrated in our issue 
of Feb. 20, 1892. The simple consolidation engines 
have the Laird guide, with underhang crosshead. 
The engines and-tenders have spring buffers of tlie 
English type. The front and rear sand boxes are 
placed under the running board. The tenders have 
spoke wheels. The following table gives the dimen- 
sions of the simple ten-wheel and comsolidation en- 
wines: 


‘Ten- Consolida 
wheel. tion. 
RUNNING GEAR: No. of 
CN a Se Ee . 6 8 
No, of truck wheels.. 4 2 
Driving w heels, diam.. swage - 61 irs. 51 ins. 
BO eke 30 30 
Tevder * Pau: «Cie a 36 36 
Engine truck, length of 
MR ede liccchuci vest vveene 5 ft. 8 ins, 
E truck, swing or 
rigid center.. ............ Swin Swing 
Jouruais, driving axles.8 ins. dia. se 8 x 8 
- truck axles..... 6 5x1 
tender axles .... 4x8 ixs 
WHEEL BASE: briving:. - 1216.6 Se. M4 ft. 3 ins, 
ruck.... \ debiebie ss Oil: °.. 5 Siieeen 
To al engine.. ieayscce SS 22 ft. 4 ias. 
Sy EE ea tio babys ects 14 ft. 1 in. i4 {t. 1 in. 
a and er... 48 ft. 1% in. 48 ft. ins, 
Cc. of peck. End to ¢. of 
eondeeckon 7 ft. 10 in. 8 ft. 1 in. 


2d pair 2d and 3d pair 





Railways; Baldwin Locomotive 
BOILER, type............ es» Straight Straigh' 
Jiam. of barrel inside, 
average......... 5 ft. 2 ins. 5 ft. 4 ins. 
Thick. of barrel plates. 
SN sink nndneccsuemene 9y, ins. oy ims. 
Thick smoke box tube plate “”“ 
Laat =~ 
Height from rail to c, ‘line 7 ft. 9 ins 7 ft. Wins 
Length of smokebox...... 6" 41% ins. 6° 4%" 
Working steam pressure. .160 Ibs. 160 Ibs. 
. . f Between f On top of 
FIREBOX, radial stayed.... \ trates \ frames 
Length inside dastan saves ae 9 ft. 4 ins. 
pn eS ee 2 ft. Néins. 3 ft. 6 ins. 
Dewth a¢ fromt.........c.0. 6 ft. 1 in. 5 ft. 2% ins. 
Depth at back.......... 4 ft. 8 ins, 4 ft. 10% ins. 
Thickness of side plaest 
NUD cacudc aes corcaaen ein. % in. 
Thickness of back plate 
SENET a6 ce nie Sc'anseses in. in. 
Thickness of crown sheet . 
ed ona andes cameadope 4 in. in. 
Thickness of tube sheet 6 
Gaba chad csceness “ % se and \& in, 
Grate area....... .. 79eq. .65 aq. ft. 
Ratio of area to heat surf.. 1.39% 1.95% 
staybolts (copper', dian-... 1 in. lin’ 


Stay boltr, pitch...... ...... 


Water space. width....... ‘ins. front, 


not over 4 ins. 
3 ins. side and 


back increasing upwarc. 
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MISCELLANEOUS, — Exhaust nozzle double, with 
changeable thimbies rom 344 ins. to 44 ins. diam. 
Smoke-tack, smallest diam. 1 ft. 6 in. 1 ft. éin 
, height from 
rail to top 13 ft. 6ins 13 ft. 6 ins 
Capacity of tank. ‘ 3,000 gals 3.600 gals. 


Capacity of coal space 1: 5.000 ibs. 15,000 Ibs. 
Tractive force per |b. effect, 

pressure on piston 173.5 Ibe. 
Total tractive force with 


effect: press. ! of boiler 


221.82 Ibs 


press 22,208 Ibe. 28,777 lbs 
Total adhesive tractive 

power at ‘4 of weight on 

driver. 24 250 Ibs 29, 702.5 lbs 


The locomotives built by the Baldwin Locometiy 
Works, Philadelphia, Pa., for the New Zeala 
government railways were described and 
in our issue of Nov. 14, IS01 


llustra 


LEGAL DECISIONS OF 
ENGINEERS 


Government Survey 


INTEREST TO 


Conclusiveness of 


In establishing section lines, corners shown to hu 
been originally made by Government surveyors ar 





elusive, and shall be accepted as the true corners, ne 
matter how inaccurately they may have been originally 
established. If witness trees or other governme 
monuments are known or found, and identified 
corners to which they refer must be ascertained 





reference to them, and not by the regulations provided 
for establishing lost corners. The identity of these Gov 


ernment corners, or of the monuments bearing wi . 
to them, can be shown = by the testimony f 
my one having knowledge of the fact, and 4 


not depend for proof upon the record of a survey 
county surveyor, (Mayor, etc., of the town of L berty 
vy. Burns. Supr. Ct. Mo., 10 8S. W. Rep., 1leT) 


lujunction Against Grade 
Under a statute which declares that railroad 

panies organized thereunder “shall have the right 
construct roads so as to cross at grade the track 
tracks of any other railroad.’ and another statut 
provides that it is the duty of courts of equity to 
ascertain and define by their decre the mode of 
crossing of railroads which will infflet the least practt 
eal injury on the rights of the company owning ¢t) 
road which is intended to be crossed; and if. inf 
judgment of such court, it Is reasonably practic iW to 
avoid a grade crossing; they shall by their process pre 
vent a crossing at grade."’ Where a ompatt iv’s rail 
road is so constructed as to cross another railroad twice 
within four miles, and it would be practical to se 
locate its route as not to cross it at all, the former will 
be restrained from crossing defendant's road at grade 
(Perry County R. R. Extension Co.v. Newport & >. 5 
K. R. Co., Supr. Ct., At., Rep., 709.) 


Injury Causal by Washeut 
In an accident against a railway company to re 
cover demages for personal injuries it was alleged that 
the accident was caused by the company’s negligen: 
1) in the construction of a bridge. and (2) in 
failure to properly inspect the same after a washout 
and thereby discover its unsafe condition. It was 
shown that a portion of the bridge was washed away 
by a rainstcrm; that the section foreman and meu on 
whom devolved the duty of inapecting it, though pro 
vided with appliances and means with which to hive 
discovered the washeut and prevented the ac ideit 
did not do so, and took no precautionary 
and that the conductor was ordered to run the t 
ever the bridge. Under these circumstances a person 
injured could recover for the company's negligence in 
failing to discover the washeut, regardless of the nerti 
gent construction of the bridge. (St. L. & 8S. F. BR 
Co., v. George. Supr. Ct. Tex., 19 S. W. Rep.. 1046.) 
Appropriation and Abandonment of Water 
Certain persons appropriated, by means of the B 
ditch, the water remaining in a stream after tw 
prior appropriations. The supply proving insuflicient 
after several years, they each purchased a certain 
number of shares in the T. ditch and the water ap 
propriated by it, and diverted the same to the KB. diteh 
After a time other shareholders in the T. ditch a'so 
by permission, diverted their water through the I 


(Crossings 





Mensur s, 








Te1 Wheel Locomot've for New South Wales Government Pailways 





bs (brass), rpm ohare ine 
wis a. 

bis, - outside. 
Length betw., tube plates. “rare. 10sgine. 


To.al Gre area of openings. 1.95 »q. ft. 
HEATING SURFACE.— Katio of firebox 
surf. toext. tube. area, 


Tubes, exterior 1,871.5 sq. ft. 
Firebox me. * 
Total with exterior tube 

area, 1905“ “ 


2% 

2% ine. 

13 fi. 3% ins. 

4.3 eq. fr. 

}a.3% 8.756 

1,809 sq. ft. 
a: 


1,957 


231 


ins. 


Baldwin Locomotive Works, Builders. 


ditch, and, finally, the T. ditch was abandoned, and 
iJl the water taken through the B. ditch. Thereafter 
for many years the entire amount of water taken 
through the B. ditch was distributed in proportion to 
the ownership of shares in the T. ditch appropriation, 
without regard to the original a copruprietion, by means 
of the B. ditch. This constitut an abandonment by 
the original appropriators, and their successors of their 
claim to the water originally taken by the B. ditch 
(Hewift. v. Story. U. S. Cire. Ct., 8. D. Cal, 51 Fed. 

Rep... 101.) 
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THE ENGINEERING SCHOOLS OF THE 
UNITED STATES. 


XXIII. 


(These articles will be republished in book form, and 
corrections or proper additions are solicited, and can 
be made at any time.) 


DISTRIBUTION OF TIME. 


The distribution of the time devoted to the various 
studies of the course can be considered in two ways: 
t. In reference to the relation of the time devoted 
to (1) recitations or lectures, (2) laboratory or draw- 
ing room work and (3) field or shop work. 

2. In reference to the total amount of time de- 
voted to the several studies or classes of studies. 

We will consider both of them, beginning with the 
first. 

At the very outset we are met by a serious dilli- 
culty which cannot be wholly eliminated, and which 
consequently renders all fair comparison between 


TABLE XXIL 


GIVING REPORTED TOTAL NUMBER OF HOURS OF WORK AT EACH COLLEGE 
AND ITS EQUIVALENT IN REPORTKD NUMBER OF HOURS PER WEEK. 








crowd into every week as much work as can prop- 
erly be done within the average student's limit of 
elasticity, and the amount of work done by the stu- 
dents per week will not be materially different 
whether there be 36, 38 or 40 weeks per year, which 
limits define the usual range (see Tables XX., XXL.) 
And when the year is cut down to 32 or 33 weeks as 
it is at a few colleges, it is quite certain that the 
amount of college work dene must be eut down 
nearly if not quite in proportion. Often this curtail- 
ment is made with very proper motives, as to afford 
the student more time for vacation work or expe- 
rience, but it certainly abbreviates by so much the 
amount of college work proper which is done in each 
year, 

With one or two exceptions (of which the Univer- 
sity of Virginia is one), all the colleges regard the 
week as having five working days only, but whether 
it be made five or six is obviously « matter of in- 
difference in regard to the total amount of work 





work is taken as the equivalent of an hour of reci- 
tation or lectures. 

With many different colleges making out inde- 
pendent returns as to the ““Number of hours in entire 
course” devoted to each study in lecture room, labor- 
atory or drafting room and field or shop separately, 
as they were asked to do in the forms sent out by 
us and from which we derive our information, it ix 
natural that some startling irregularities should ap 
pear in respect to the reported “number of hours 
in entire course’ due to the different classes of 
“hours” which we have noted. Some returns proved 
to be based upon one kind of hour; some on another. 
Some adopt one kind of hour systematically, carry- 
ing through the proper equations in the three sub- 
classes of work specified and shown in Table XXII: 
some (apparently) do not, but report laboratory or 
shop hours in full, and lecture room hours at their 
face value only, so as to indicate incorrectly the 
proportion of time given to each. 


~ TABLE XXUL 


APPARENT NUMBER OF WEEKS IN ENTIRE COURSE DEVOTED TO REC 
ITATION WORK, DRAWING AND LABORATORY WORK, AND FIELD AND 
SHOP WORK ; ALSO THE APP sRENT PERCENTAGE OF TIME DEVOTED 
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NOTE.—The figures in Tables XXII. and X XIII. for individual colleges MAY NOT BE 
FAIRLY COMPARABLE except when about the same number of total hours of work per 
week are reported by the colleges in question, as explained in the text. , text. 


the figures for particular colleges to follow a doubt- 
ful and dubious matter. The mere face of the re- 
turns may do any one college more or less than 
justice. The average will be less doubtful, but 
even that may not give absolutely fair indications. 
In the first place, what is a fair measure of the 
total amount of work done in a course? Certainly 
not the number of years, because one or two colleges 
with only a three-year-course have more working 
weeks in their course than one or two others which 
extend it over four years. As certainly the number 
of weeks in the course is not an absolutely fair 
measure, because colleges with only a 32 or 33-week 
year will certainly aim to crowd a little more work 
into each week than colleges having a 45-week year. 
But in the wain the aim of every college is tu 


NOTE. —The figures in Tables XXII. and XXIJI for individual colleges MAY 


done, if the aim be in each case to do as much as 
each student can properly do week after week, as 
must be assumed, and is doubtless the case. 

The number of hours in each day or each week 
or the entire course is plainly a still more delusive 
and uncertain unit of comparison. What is an 
“hour”? In the lecture-room it means one thing, 
and requires one to three hours of previous or sub- 
sequent independent labor by the student. In the 
laboratory, drawing room, shop or field, it means 
another and quite a different thing; it then requires 
ho previous or subsequent work. Fer this reason 
«a custom has grown up at many of our leading co!- 
leges of “equating™’ the two classes of hours. A 
lecture room hour is taken as a unit, and 3 hours 
of shop or field work or 24% hours of laboratory 


NOT BE FAIRLY COMPARABLE except when about the same number of total 
hours of work per week are reported by the cullezes in question, as explained in the 


For example, the Rensselaer Polytechnic Institute 
returns only 1,191 hours of formal work for its 
entire course of 160 weeks. The Rose Polytechnic 
Institute with only 148 weeks in its course, reports 
7,680 hours in its course, and Cornell College, Iowa, 
with 144 weeks, reports 7,507 hours! The latter 
college, however, makes a double return for the two 
classes of hours, as shown in Table XXII., showing 
that it considers one of its lecture-room hours equal 
to almost five hours in all of student work. We trust 
it is, but as their returns imply 52 hours per week 
of actual work, we feel some doubts. 

Even supposing all ambiguity to be removed as to 
what an “hour” meant in each return, there is stik 
another impediment to reducing ali“to some common 
and unjform basis, so that comparisons may be ap- 
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proximately fair, Supposing 1,000 hours in all of ae- 
tual student work to be devoted to some study, it is 
obvious that it makes little difference in the result 
whether 50, 100, 200, or 500 of those hours have 
been absorbed in formal class room work or lectures. 
Some educators prefer one system, some another. 
Some leave the student almost wholly free to work 
as pleases himself except for occasional examina- 
tions; some adopt the contrary system of requiring 
very little private work; and each system will give 
good results in good hands and bad results in bad 
ones. It is obvious, therefore, that the number of 
«lass-room hours, even if accurately reported in each 
case, would not mean quite the same thing in any 
two cases. 

The usual practice of the college, so far as we can 
determine it, is to require from 15 to 20 hours per 
week of class-room work, or its equated equivalent in 
laboratory, field or shop work. In most of the re- 
turns, morover, it was plain that some effort had 
been made to equate the number of hours reported, 
so that an “hour” should mean about the same 
amount of student work, whether in the class-room 
or in the shop or field. In a few cases where the 
internal evidence seemed to make it clear that this 
equation had been neglected we have made it, and 
in a large number of cases where all the time on 
“surveying,” for instance, was carelessly placed 
under the “Recitation or lecture room” column we 
have placed a part of the time under the columns 
for drafting room or field practice, according to 
inberent probabilities, leaning always to the conserv- 
ative side, i, e., never making the change greater 
than was certainly demanded. 

Except for the latter corrections only the first 
seven columns of Table X-XUL. represent the face of 
the returns of “hours in entire course.” All are 
exactly as returned by the several professors, ex- 
cept for some transfers from one column to another 
as just explained, and excepting the returns for 
Yale, Lehigh and University of Pennsylvania. That 
for Yale was prepared for us by a graduate of the 
Sheffield Scientific School; these for Lehigh and 
University of Pennsylvania we have compiled for 
ourselves from their catalogue schedules which are 
quite complete. Perhaps for this reason Lehigh 
shows an exceptionally small proportion of labora- 
tory, drafting room, field and shop work, but the 
error, if any, is chargeable only to lack of explicitness 
in the published schedule. 

The next column of the table shows the actual 
number of weeks in the entire course, which we take 
as the best feasible measure of the relative amount 
of student work in the course, as already explained. 
This number of weeks, divided into the reported 
“total hours of course’’ gives the number of hours 
per week assuméd in the report of each college, as 
given in the next and last column of the table. It 
will be seen to vary very considerably, between the 
extreme limits of 7.5 and 52.3 hours per week, but 
most of the returns fall within the limits of 15 to 
25 hours per week. More precisely, the alleged 
number of hours per week varies as follows: 


Nominal 
Colleges of Civil mapeootne. hours 
ours. per week. 


1 college (Rens. Pol. Inst.*), reports a mean total of 


2 colleges report between 10 and 15, averaging. ... 
ny . a7 ©) 


5 and 20, 
10 we: Pe - 20 and 25, Os ale 
5 = . = 25 and 30, wee 
& m4 es is 30 and 35, a Sele 
: 6 rs S46 41 and 52, * eee 


“Total number of colleges of civil engineering 
ens distribution of students’ time in de- os 
ee RRR eee oe 
We are unable to explain the exceedingly low 

number of “hours” reported by Rensselaer, which 
is much lower than any other in the list. The re- 
port seems to have been carefully made out and 
is accompanied by the following: “Note. The totat 
number of hours in entire course is taken to mean 
the total number of hours for each student and is so 
given. Of eourse the total number of hours the 
instructors are employed is two or three times this, 
ranging with the number of sections into which the 
class is divided.” 


Nominal 
Colleges of Mechanical Engincering. hours 

ce ours. per week, 
i colleges report between 15 and 20, averaging.... 18.1 
5 ~ = 20 and 25, - coos BY 
1 2 « es 25 and 30, i seco SOS 
4 a = 7 30 and 35, a coos SLY 
3 i. oe 35 and 37, - sees OBL 


3 The mining courses we have not considered at all 
in this part of our investigations when the college 
hal any other engineering course, as separate 
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courses in mining engineering seem to be going out 
of date, and the mining course is apt to be cast on 
about the same lines as the other courses, when there 
are any other. In two cases where there was only 
a mining course to report, however, we have placed 
it in the same column as the mechanical, in Tables 
XXII. and NNO, 

It will be obvious that, having from Table NNII. 
the number of hours which constitutes a week's 
work for the separate colleges, by dividing the num 
ber of hours allotted in the returns to the several 
studies and classes of studies, we can determine 
with some accuracy about how many weeks of each 
college course are devoted to each subject, and thus 
have some approach to a fair common measure. 

With much less confidence we present in Tuble 
XXIII. a summary of the relative number of 
weeks devoted at each college to class work, labor- 
atory work and field or shop work. To guard against 
unfounded deductions in comparisons of one college 
with another we call particular attention to the 
double return for Cornell College, Lowa, in Tables 
XXII. and XXIII, showing the material differenc 
in the apparent proportion of time devoted to labor 
atory or shop work which results from including or 
excluding study hours from class-room hours. 

With the study hours not counted, it would ap 
pear as if only 41% of the student’s time was de- 
voted to class work; 34% to laboratory or drafting 
room work, and 25% to field or shop work. With 
the study hours counted as part of the “recitation” 
work these percentages become 70%, 12/4 and ¥ 
respectively. The last gives by far the fairer idea 
of the actual distribution of the student's time. 

This, however, is an extreme case, as will be 
seen by referring to Table XXIII. It is probable 
that the study hours, being mere guess-work any- 
way, were somewhat exaggerated in the Cornell Col- 
lege return, as both were given. A mean hetween 
the two returns would probably give about a fair 
idea of the distribution of the student's time, and 
most of the colleges’ figures fall close to such a mean 
and very far from the two extremes of the Cor- 
nell College (N. B., not Cornell University) double 
returns. 

We believe therefore, that between any two col- 
leges reporting about the same number of hours per 
week of student’s work the ratios given in Table 
XXIII. will be fairly comparative. Even when the 
reported number of hours per week is quite differ- 
ent they may be fairly comparative, and in most 
cases are so; but in this latter case there is room 
for doubts which we cannot remove, and, therefore, 
we leave this table to speak for itself without at- 
tempting to discuss its bearing upon this feature of 
the work of the separate individual colleges. 





THE WESTERN UNIVERSITY OF PENNSYLVANIA. 

Sir: In Engineering News of Sept. 8, Table XX., 
under “degrees conferred,”’ and opposite Western Uni- 
versity of Pa., you place Ph. B. This is not correct, 
since in the engineering schools the university grants 
the degrees of C. E., M. BE. and BE. E. The degree of 
Ph. B. is conferred on students who have successfully 
completed the scientific course in the department of 
literature, science and arts. Moreover, our scholastic 
year contains 40 weeks, the same as the R. P. L, but 
making a very close count, closer, perhaps, than has 
been done in the institution named, and some others, 
you will perceive that there are at least 38 weeks of 
actual work per annum, making a total of 152. 

Again, to entitle the student to admission to the 
senior class, each junior is required to visit during his 
summer vacation “some bridge or other engineering 
structure, and produce a description of the same, ac- 
companied by a line drawing of the whole, and detail 
drawings of the essential parts; credit should be given 
for this under the proper head. 

Under “cuts,’”’ the word “‘variable’’ should be written 
opposite W. U. P. 

I send this information not because it is a matter of 
very great moment to us, but because you have re- 
peatedly stated that you desire the account which 
you are giving of the engineering schools of the United 
States to be as correct as possible. 

Respectfully yours, 
Dan’l Carhart. 


The Sewerage Commission of San Francisco has met 
with an obstacle in the refusal of the City Auditor 
to approve the expenditures necessary for the Con- 
mission’s work. That official takes the ground that 
the Commission was appointed without legal authority, 
and that no warrant in law exists for the expenditure 
it will cause. : 
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SOME RAILWAY “IMPROVEMENTS” OF Go 
YEARS AGO 


In the lite competitive tests, in Boston of fender 
for electric street ears, one of the ditheultie ret 
with by the inventors was, that while their dey 


would generally safely dispose of a prostrate fign 
on the track they failed when encountering an ere 
figure or one moving across the track. In this « 


nection it is interesting to note that a demand f 


sume similar fender was brought out by the first 
fatal railway accident on record, the one resulti 
in the death of Mr. HLluskisson at the opening of the 
Manchester & Liverpool Railway, in IS30 

To prevent similar accidents Sir George Cayley 
suggested “some improvements in railway carriages’ 


and published his views in ‘“The Mechanics’ Magn 
zine,” of May 7, 1851, and from this publicati 


the following euts and their explanations are taker 


It may be said at the beginning chat Sir Geo 

met the difficulty confronting the Reston inventors, 
by first knocking down his man and then seraping 
him up, as is graphically shown in his cut, Pig. 1 


Ile proposed a hinged and padded frame “D," with 
Lwe or mere projecting ‘turved feelers erTnunnabing 
in pads. The operation of Knocking down the tian 
was to release a ecateh “KE” and drop the fratiw 
“DPD,” and the point of this frame was then “to com 
mence ploughing up the road for, say, two inches 
deep over the whole width of the earringe path and 
gradually to stop the vehicle by the increased fri 
tion and resistance if creates.’ By this somewhat 
unique method of stopping the train the man was to 
be gently scooped up by the padded frame and held 
for further disposal 

Sir George, in the same article, further says tha 
“the expense of railways must ever cause them te 
be few in number,” and he thought it clear that this 
cause would also confine their use chiefly to the cou 
veyance of passengers. This being so, to obviate 
the unpleasant necessity of having to stop “at every 
point where the traveler may strike the railway” Sir 
George was further satisfied that “the problem will 


sooner or later arise of furnishing some means 





Fig. 2 


Sir George Cayley’s Proposed Fender and Landing 
Scoop for Railway Trains 
> 
of getting passengers on board without materially 
altering the velocity of the train.”” He excepts fe 
males and aged persons and luggage in the plan he 
proposes in Fig. 2. 

In describing the plan “which occurs to me as the 
most likely to become practicable when improved 
by experience,” he goes on as follows: “Let an in 
clined mast stand on the platform of the hinder- 
most carriage ‘A,’ on the top of which is a gudgeon, 
on which turns an arm ‘B’ supported by a chain 
stay from the top of the gudgeon. From the further: 
end of this arm let any convenient form of rope or 
net-work hang down within a few inches of the 
ground as at “C.’ I conceive that any active per- 
son, by standing in the path of this net may stay its 
aivance for an instant until secure in his hold, 
when without further effort he will, by his own 
‘vis inertia,’ and the progress of the car be lifted 
in a curve ‘D D’ onto a rising platform behind the 
car, guarded by a strong netting and well padded 
uprights, so as to prevent injury.” A catch is to 
prevent the arm from swinging back until liberated 
for use. 

Sir George suggests several other equally valuable 
“improvements” for these two purposes that it is 
not necessary to go into here; but he also crudely 
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ee errr cence ccc 
anticipates several devices now in common use. Thus 
he suggests the modern locomotive pilot, or cow- 
catcher, When he proposes to make the’ frame ‘D,’ 
in his first scheme, with a point in front and with 
sloping sides, so as “to cast the obstacle out of the 
path of the earriage.”” His buffer plan, crude ws it 
is, was intended to meet a difficulty that is how 
before modern inventors, and his ‘scoop’ contains 
all the essential features of the “mail-bag eateher” 
of the present day. He was wise, however, in 
specifying that his passenger-landing device was in- 
tended only for “men of activity,” and that “perhaps, 
for females and aged persons, and when luggage 
was to be taken up, stopping stations at convenient 
intervals, will ever remain the best plan.” 


THE EXTENDED USE OF THE HYDRAULIC 
RAM. 

At the late meeting of the British Association, at 
Edinburgh, Mr. W. D. Pearsall, of London, read a 
paper on the above subject. The President of Soe- 
tion G., Professor Unwin, the eminent hydraulie ea 
gineer, fully indorsed the claims made for the use- 
fulness of these engines and said that Mr. Pearsall 
had raised the hydraulic ram from the position of a 
merely domestic motor to that of important engineer- 
ing plant. In our issue of Sept. 28, 1889, we illus- 
trated and described this machine in detai!, but we 
here give an abstract of the later paper as follows: 

The hydraulic ram is a machine of extreme sim- 
plicity which enables the power of a fall of water 
to be used directly to raise water to any desired 
height, and it is the only known means of doing 
this directly; all other means being more or less 
roundabout and complicated, being a combination of 
at least two machines, involving a double transfor- 
mation of power. This simple machine has, there- 
fore, many very great advantages over any alter- 
native methods, but motwithstanding this we find that 
100 years after its invention the older methods are 
still in use. The author investigates the reason of 
this and shows that it is chiefly due to an imperfect 
realization of the principle of the machine. The 
paper gives an account of an investigation into this 
subject by the author and the results arrived at. 

The ordinary hydraulic ram as designed by Mont- 
golfier, and as still made, is then described. The 
violence which accompanies the action of these ma- 
chines is the first and obvious reason against their 
application to large quantities of water. This has 
given currency to the idea which the author found 
to be prevalent that, 1s commonly stated, such ma- 
chines “acted by a blow.” 

This is shown to be a mistake by reference to the 
elementary dynamic law that any body in motion can 
be stopped by any resistance however small, if it con- 
tinues to act through sufficient distance; from 
which it follows that the proper action is 
not “by a blow” but by a continnous mo- 
tion Ss of) s the «water against a steady resis- 
tance. The actual causes of the violence which 
is admitted to occur are then shown to be partly 
internal, due to avoidable errors in construction and 
partly and principally to the concussion of the waste 
valve in closing at a high speed. 

The author then mentions the attempt made by 
various inventors to diminish this violence by cush- 
ioning the blow of the valve which, while partially 
successful in their immediate object, result at the 
same time in impairing the efficiency of the machine, 
end shows that the explanation sometimes given of 
this result, viz., that it prevents the instantaneous 
action imagined to be necessary, is untenable. The 
true reason of the observed effect is shown to be 
merely that the slowness of shutting produced by 
cushioned chokes the flow and, this being so, a 
method is at once suggested of shutting slowly 
without choking the flow, and consequently without 
impairing the efficiency of the machine. 

It having been thus shown that all existing causes 
of violence are removable it does not appear that 
there is any other reason to prevent the extended 
use of this principle, and, in some’ respects, it is 
much more suitable for use on a large scale than on 
a small, notably on account of the smaller coeffi- 
cient of friction in large pipes. 

A large engine was constructed to prove the above 
ideas in practice and discover any unforeseen prac- 
tical difficulties. The proportions of this engine were 
entirely deduced from theoretical consideration, dis- 
carding the empirical rules formerly in use, as it 
was found that the theory of the machine indicated 
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the advantage of proportions differing from these. It 
was also evident that the periods of time during 
which the main valve was open and shut would be 
of great importance and the most suitable times 
were therefore determined and machinery de- 
signed te give the valve exactly this mo 
tion, It also beeame evident that a very 
much higher velocity might be usel in the 
flow pipe than had hitherto been used, with the effect 
of greatly increasing the power of a machine of 
iven size. 





The first engine made on this basis was successful, 
and three others have since been made differing in 
some practical details. The principal features of 
these engines are the use of an annular slide valve 
for the waste valve moved by a cam, in order to 
obtain exactly the motion requwred and bring the 
valve to its seat without any impact, the gradual 
shutting of this valve being prevented from check- 
ing the momentum of the water by the provision 
of a space into which some of the water flows during 
the shutting of the valve. This space or = ante- 
chamber, is emptied of water during the opening 
of the main valve, being provided with an air valve 
which admits air at that time, and allows the air to 
escape as the chamber fills with water. 

Precisely similar engines have also been used to 
compress air, the air being compressed in a chamber 
similar to the ante-chamber spoken of above, and its 
quantity being capable of exact regulation by placing 
the air valve in a tube the depth of which below 
the roof of the chamber is regulated by a screw. 

The general results obtained from these engines 
are: 1. Entire absence of violence as predicted, as 
shown by imdicator diagrams. 

2. Very high efficiency, amounting to over 70” 
when pumping water and over SO% when compress- 
ing air. 

3. That the construction is simple and much less 
costly than the ancient method and the management 
of the engines is easy and the wear slight. 

4. Evidence that a similar construction is equally 
feasible for engines having flow pipes 3 ft. or 4 ft. 
in diameter. 

In short, it has been established as a fact of actual 
experience that the simple and useful principle of 
the hydraulic ram may safely and very advan- 
tageously be extended to nearly all cases where 
water power is used for pumping or for compressing 
air, and that there is no need at all to continue in 
future the use of the antiquated indirect methods, 
and very strong reasons for not doing so. 

The author further mentions the result of recent 
experience in using still higher velocities in the flow 
pipe with a view to still further increasing the power 
of engines of a given size. Velocities eight times as 
great as used in ordinary rams hive been already 
employed and the author expects to employ even 
greater velocities in future. 

The great aid supplied by these machines to the 
problem of transmission of power is then pointed 
out. The incidental advantages of using compressed 
air for this purpose are great, but the practical ob- 
jection hitherto has been the loss of power incurred 
in compressing air. As this loss is by the use of the 
above method almost entirely eliminated, this method 
of transmitting power will, it is believed, compare 
favorably with any known method. The reason for 
the very great efficiency obtained in compressing air 
(besides simplicity of the apparatus) is that it is 
accomplished with hardly any heating because the 
air during compression (1) is surrounded by and is 
in contact with cold water in very large quantities; 
(2) is compressed in a chamber which is washed 
inside and out at every stroke by large quantities 
of cold water and (3) metal surfaces, similarly 
cooled, can be added in the midst of the air to any 
desired extent. 
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HOPPER DREDGE FOR CEYLON. 

A large hopper dredge, called the “Triton,” is 
being buiit in England for the Colombo harbor 
works, in Ceylon. It will be 176 ft. 6 in. long on 
the deck line, 172 ft. long between perpendiculars, 
30 ft. molded beam and 13 ft. deep; the mean draft 
will be 10 ft. 9 in. loaded, and 17 ft. 6 in. empty. 
The aggregate capacity of the hopper compartments 
will be 500 tons of dredgings at 20 cu. ft. per ton, 
and there will be the necessary gear for lifting and 
lowering the hopper doors. The vessel is to be 
adapted for loading barges on either side when re- 
quired, in addition to filling its own hoppers. The 








buckets have a capacity of 12 ecu. ft. each. The 
bucket ladder will work in a central well, and 
dredge to a depth of 36 ft. under water-level when 
light. The vessel will be propelled by one set of 
triple expansion engines driving a single screw, and 
the boilers are to be of suitable capacity to supply 
the engines with steam sufficient to drive the vessel 
at a speed of S knots when loadel in sea-going 
trim in ordinary fair weather and smooth water. 
The hull will be subdivided into seven water-tight 
compartments, and all bulkheads are to be carried 
up to the main deck. Suitable accommodations will 
be provided for the officers and crew. Powerful 
triple-barreled steam mooring winches are to be pro 


vided at bow and stern, each barrel working inde 
pendently or conjointly as required. The shell plat 


ing to be of steel and the deck to be of teak, 3 ius 


thick. The engines are to develop under ordinary 
working conditions, 500 THP.. and are to be eapa 


bie of working up to GOO LHP. ‘Phere are two re 
turn, multitubular, boilers constructed of mild steel 


for a working pressure of 150 Ibs. per sq. in. The 
diameter is S ft. 9 ins. and length 10 ft.. with a 
heating surface of GOO sq. ft After the trials the 
hopper compartinents and the bueket well are to "be 
fittel as holds to carry coals for the voyage, to 


Ceylon. 


STRONG'S VERTICAL TRIPLE-EXPANSION 
ENGINE 

We illustrate herewith a new vertical triple-expan 
sion engine designed by Mr. Geo. S. Strong, M. Am 
Soc. M. E., to meet the growing demand for a high 
speed engine of large power, occupying smal space 
and working with a high rate of economy. The en 
deavor has been made to put a triple-expansion en 
gine into the simplest and most compact form, seek 


ing at the same time high efficiency and economy 


It may be used with or without a condenser as 


used 
bemg independent, as is now the usual practice. The 
250 HP. engine shown in Fig. 1 stands 10 ft. 6 
ins. over all and occupies a floor space 7 ft. 8% ins 
<4 ft. 3 ins. (about 33 sq. ft.). 

The general design of the engine is as follows: ‘The 
two cranks are set 180° apart. The recipro 
cating parts thus move in opposite directions at the 
same time and balance each other within 


desired, the condenser and air-pump where 


the frame. Thus less foundation is sre 
quired and the engine runs more quieily 
than with cranks set quartering. if it is 


desired to make the engine absolutely noise 
less, it can be set upon a foundation insulated from 
the foundations of the building by a layer of cork; 
at the sides packing of some sort can be used which 
will prevent the carrying of vibration to the wails. 

Referring to the front elevation in Fig. 1, over the 
left hand crank is placed thé h. p. cylinder and one 
singleacting 1. p. cylinder. Over the right hand 
crank is the other singleacting 1. p. cylinder and the 
intermediate cylinder. A single piston rod is used 
on each side, its tail end extending through the top 
cylinder cover. Cross-heads and guide-bars are en- 
tirely dispensed with, the trunk pistoxs of the single 
acting ft p. cylinders keeping the piston rods in a 
straight line. ; 

As the engine ts intended to use steam of 180 to 
200 Ibs. pressure, piston valves have been used to 
control the steam supply to the h. p. and inter 
mediate cylinders and gridiron slide valves for the 
1. p. cylinders. In this manner the high pressure 
hot steam is controlled by frictionless valves. The 
matter of clearance in the h. p. and intermediate 
cylinders, according to Mr. Strong, is comparatively 
unimportant. In the 1. p. cylinders, however, he con- 
siders small clearance very necessary for economy 
and effects it by the use of gridiron valves. The 
total number of expansions at ordinary cut-offs is 
12 to 14, reaching to 16 with the shorter cut-offs. 

Following through the steam distribution: the live 
steam is admitted to the h. p. cylinder by a 
central piston-valve located between two exhaust pis- 
ton-valves and in the same valve chamber. This cen- 
tral admission valve travels independently of the 
other valves, and by it the admission and point of 
cut-off is regulated for both ends of the h. p. cylinder. 
The steam is exhausted from the h. p. cylinder 
by means of two piston valves, one on each side of 
the above mentioned valve, which admit steam to the 
intermediate cylmders through auxiliary ports. @hese 
valves also control the exhaust from the iuterm 
diate cylinder, permitting it to escape into a passage 
leading to the |. p. cylinders. The admission to and 
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release from the 1. p. cylinders are governed by the 
gridiron valves above referred to. 

All these valves except the central valve admitting 
steam to the h. p. cylinder have a constant travel 
and are actuated by a hollow piston rod driven 
from an eccentric. The cut-off valve is actuated by 
a solid rod passing through the hollow stem which 
works the other valves. The cut-off is regulated 
by a sensitive high-speed ball governor driven by a 
belt from the main shaft. A weighted arm (see end 
view, Fig. 1) is connected by link-work to the 
governor and the weight is supported by an idler 
pulley running on the governor belt. In case of 
breakage of the belt the weighted arm carries the 
governor to: the top of its travel and cuts off the 


The fact that cross-heads are dispensed with makes 
possible great simplicity in the frame of the engine. 
A single casting forms the bed of the engine, extend- 
ing up to the bottom of the |. p. cylinders. The 













The crank shaft is forged from a solid steel ingot, 
and the counter-weight is bolted on. The pedestals 
are bored, and turned on their bases to fit a bored 
seat in the bed-plate or frame of the engine, to which 
they are secured by bolts. The seats for these pedes- 
tals are bored by a single setting of a boring bar, 
and are consequently in’ perfect alinement. 

The engine of which a perspective view is shown 
is designed to make 250 1. HP. at 225 revs. per 
minute. The engine shown in Fig. 1 is intended to 
develop 150 HP. at 300 revs per minute. The 
builders of this engine are the Providence Steam 
Engine Co., who build the well-known Greene auto- 
matie cut-off engine. It is the intention of the build- 


FIG. 2. PERSPECTIVE VIEW OF STRONG’S ENGINE, WITH DYNAMOS MOUNTED ON MAIN SHAFT. 


steam at the shortest point. The h. p. cut-off valve 
is actuated by a block sliding in a Fink link, so 
designed as to give an equal lap and lead and the 
same cut-off at the two ends of the cylinder. The 
other valves are driven by connection to a fixed 
point at one end of the link. 


castings for these two cylinders are duplicates of 
each other and are perfectly plain, the steam pas- 
sages being in the cylinder head. Another casting 
forms the h. p. and intermediate cylinders, and its 
base forms heads for the Ll. p. cylinders and con- 
tains the proper steam passages. 





ers to manufacture these engines in sizes up to 
2.500 HP., and to build them of the horizontal 
type as well as the vertical where desired. The 
details of the engine have been worked out under the 
supervision of Mr. F. W. Dean, M. Am. Soc. M. E., 
of Boston, Mass. 
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RAILWAYS OF THE WORLD. 


. 


A German engineer, Mr. Ernst Kohl, publishes in 
the “Civilingenieur,” the following notes collected 
from available railway statistics of the German 
Ciovermument, extending to the year 1889. Mr. Kohl 
explains that the total length of railways in the 
world was then 375,000 miles, and that the total 
mileage had increased 5.26% in the period 1887-89. 

In Europe there was 1 mile of railway to each 
27.5 sq. miles of territory, and 3.7 miles to every 
10,000 inhabitants. In the United States the corre- 
sponding figures were 1 mile of railway to 19.3 sq. 
miles and 23.9 miles to each 10,000 inhabitants. 
(This figure is now about 26 miles per 10,000.—Ed.) 
In Great Britain there are 6.3 sq. miles and in Bel- 
gium 3.7 sq. miles of area to each mile of railway. 
The average cost of European railways is estimated 
at $280,000 per mile, and the total cost of all the 
railways in the world is figured at $32,115,000,000. 
THE ANDERSON REVOLVING WATER PURL 

FIER AT WORCESTER, HNGLAND. 

A 3,600,000-gallon (U. S.) water purifying plant 
of the Anderson type has recently been put in opera- 
tion at Worcester, England, and is described in ‘“The 
Engineer” for July 22, 1892, to which we are in- 
debted for the following information regarding the 
plant. As the Anderson process has been very fully 
described in these columns *a detailed description 
of the plant at Worcester is not necessary, but its 
main features and some points of difference be- 
tween it and the first plant put in use will be of 
interest. The first plant was at Antwerp and was 
described in a paper by the inventor of the process, 
Mr. Wm. Anderson, M. Inst. ©. E., published by 
the Institute of Civil Engimeers and in Engineering 
News, of Sept. 5, 1885. The Antwerp plant had a 
daily capacity of 2,590,000 U. S. gallons. 

The Anderson process of purifying water, stated 
briefly, consists in bringing the water for three or 
four minutes into contact with iron, preferably cast 
iron borings or turnings, then aerating, settling and 
filtering it. The contact with iron is secured by 
passing the water through a revolving cylinder con- 
taining particles of iron, the cylinder having shelves 
or ledges so arranged as to continually shower the 
iron through the water. Ordinary sand beds are 
used for filtration. Dllustrations of the revolving 
purifier were given in connection with the article 
on the Antwerp plant, already mentioned. 

At Worcester there are three revolving cylinders, 
each 21 ft. long and 5 ft. in diameter. At Antwerp 
there were also three cylinders 5 ft. in diameter, but 
only 15 ft. long. The Worcester cylinders are of 
rolled steel and those at Antwerp are of wrought 
iron. The five steel plates in the length of the 
Worcester cylinders are ° ins. thick and the ends 
were dished out of single plates 9-16 ins. thick. 

Hach cylinder revolves on hollow trunnions rest- 
ing on pedestal bearings. A 12-in. inlet pipe at one 
end and outlet pipe at the other connects with each 
cylinder through stuffing boxes im the trunnions. 
The cylinders are driven by a vertical engine from 
the crank shaft of which shafting passes and is 
geared with » 33-in. toothed driving wheel by means 
of a sliding pinion, each driving wheel being on a 
worm shaft the worm of which meshes with a 
heavy cast iron ring gear surrounding the outlet end 
of the cylinder. 

Before being put in operation each cylinder re- 
ceives 4,480 Ibs. of cast iron borings against 2,464 
lbs. én the smaller cylinders at Antwerp, as re- 
ported in 1885. In other words the charge of iron 
at Worcester is about 82% greater while the nomi- 
nal capacity of the plant is only 39% greater thau 
at Antwerp. The reason for using this increased 
amount of iron is not stated, but may be due to 
local causes. 

A current of air can be forced into the water 
just before it enters the cylinder and means are 
provided dt the outlet end for the escape of an 
excess of air. 

After leaving the cylinders the water is said to 
be charged with proto-salt of iron formed by the 
imtural reaction of the water, iron and air. The 
water is therefore aerated by passing it over a 
weir, the height of which can be varied, then through 
a trough of wrought iron 4 ft. wide, 15 ins. deep 
wel 233 ft. long, and finally over both sides of a 





* Engineering News, Feb. 14, June 6 and Sept. 5 
1885; = 1, 1887, and April 25, 1891 (under Society 
Proceedings). 





cast iron through 32 ft. long, from which the water 


passes to settling tanks. In addition t the above, 
air can be forced into the water through a perforatea 
false bottom 24 ft. long at the inlet end. 

By aeration the iron proto-salt takes up oxygen 
and precipitates ferric oxide, or rust. Part of the 
precipitate is deposited on the bottom of the trough 
and much or all of the remainder by settling tanks, 
of which there are two permitting of three hours 
undisturbed turbid settlement. 

After settlement the water passes to filter beds 
through pipes pivoted and supported on floats so 
as to draw from the surface only. 

There are five filter beds of sand with a com- 
bined filtering area of 8,100 sq. ft. The standard 
rate of filtration in connection with the Anderson 
process is a downward movement of water of 6 
ins. per hour or a delivery of 8914 U. S. gallons per 
sq. ft. per 24 hours. Owing to the small filtering 
area at Worcester and the fact that the day's supply 
is pumped in 14 hours the average rate of filtration 
is nearly double the Anderson standard, and when 
one of the beds is being cleaned it is still higher. 

It is stated that during five weeks the Anderson 
plant had been in operation the purified Severn 
water had been bright and colorless while the dis 
solved organic matter had been reduced 75% on the 
average and 85% during a week of flood. The set- 
tling tanks and filter beds, it appears, were in use 
before the Anderson plant was put in. It és stated 
that before the revolving purifiers were added sand 
filtration alone removed at the most only one-third 
of the dissolved organic matter and seldom rendered 
the water bright and colorless. But it is not stated 
whether as much care was taken to secure good 
results with ordinary filtration as with the present 
plant. 

The new plant at Worcester was put in for the 
town by Messrs. Easton & Anderson, under an 
arrangement with the Revolving Purifier Co., Lon- 
don. Including alterations, the. plant at English 
prices cost about $24,300, or about $8,000 per mil- 
lion gallons filtered, but it must be remembered that 
the settling tanks were already built and also some 
if not all of the filter beds. 

The Anderson process has been or is now being 
tried experimentally at Philadelphia, Boston and 
Poughkeepsie, being used at the latter place in con- 
nection with the large filter beds already built. 


CORROSION OF LEAD PIPES BY ELECTRIC 
CURRENTS. 

Some puzzling cases of lead pipe corrosion have 
recently been traced to the action of electric cur- 
rents setting up an electrolytic action wpon the pipe. 
In one case in the city of Saginaw, Mich., a lead 
pipe ran for some distance parallel to an electric 


: > 
railway and when taken up was found to be cor- 


roded completely away in spots, its appearance being 
very similar to that of a lead plate in a storage 
battery. "An examination of the soil showed that 
it contained chlorides of magnesium and calcium, 
and it is known that chlorine is very destructive 
to lead battery plates. The “E%ectrical World” in 
a recent careful review of the case reached the con- 
clusion that while the cause of the corrosion was 
not absolutely proved to be the electric current, the 
evidence pointed sharply in that direction. If a 
ground return was used, a shunt current would 
naturally pass through a neighboring parallel run- 
ning lead water pipe, since it would be a far better 
conductor than the ground itself, unless the latter 
were very moist. As the current must pass from 
the ground to the pipe or vice versa, electrolytic 
action must take place on the outside of the pipe. 
It is not even essential that the pipe should run 
parallel to the track, for it might have run so as to 
act as a shunt to a loop, in which case the action 
would have been all the greater. 

Another somewhat similar case of pipe corrosion 
is reported at Athens, Greece, in the “Electrotech- 
nische Zeitschrift.” The neutral wire of the central 
station at Athens was grounded by attaching it to 
a lead pipe about a mile long and 2 ins. in diameter. 
The lead covered cables at Athens are placed in 
wooden troughs coated with tar and resin and trouble 
was first experienced in the giving way of the lead 
covering of one of these cables, which showed a 
series of small pin holes resulting from a slow chem- 
ical disintegration of the lead sheathing. 

Soon other accidents followed. Now there was a 
positive conductor at fault, now a negative one, and 





these troubles caused the company to employ greater 
care in the insulation of the entire installation. One 
thing became evident, that the grounding of the 
neutral wire had largely increased the chances of 
danger to the pipes from burning through, for it was 
found that strongly insulated conductors soon be- 
came faulty, and at last useless 

A short time ago the company was notified that 
the water pipe had become leaky. A careful 
vestigation revealed the fact that the entire pipe 
showed a series of small holes; in fact, exactly the 
sume signs of chemical disintegration were noticed 
which had been observed in examining the burned 
noticeable. 

The walk on which the pipe is laid is at several 
points covered by water, continually flowing inte 
the channel, and this water contains a small amount 
of oxygen. At these points the pipe was intact, but 
wherever it touched the damp masonry of the walk 
without being flooded by the running water, the pipe 
was perforated. At the pvints where the pipe 
touched the masonry the metal was badly oxidized 
and crumbled at the mere touch, and the chemical 
disintegration at the soldering points was especially 
noticable, 

At first it was doubted that the trouble bad been 
caused by electrolytic action, but when it was found 
that other lead pipes which were not attached to 
electrical conductors, but which had been placed 
in the same channel, showed no trace of damage, it 
was pretty well proved that the disintegration of 
the metal had been caused by the electrical current 
The fact that the pipe was badly damaged at the 
points to which the conductors had been soldered, 
while wherever the pipe was surrounded by flow 
ing water searcely any damage could be detected, 
was another argument in favor of this view. . 

As a result of this experience the IManagers of the 
Athens company have concluded that grounding the 
neutral wire in three-wire systems is not to be ree 
ommended. It is argued in its favor that it per- 
mits the use of an uninsulated conductor for 
the neutral wire and decreases danger from short 
circuits. The managers believe, however, that it 
would be dangerous to build an eutire system with 
an unimsulated neutral wire, and that the danger 
from short circuits is increased rather than decreased 
by grounding the neutral. 


PERSONALS. 


Mr. Henry M. Putney, of Manchester, N. H., has been 
appointed a member .of the New Hampshire Railrvad 
Commission. 

Mr. Edward ©. Shankland’s official title has been 
changed from Engineer of Construction to Chief En- 
gineer of the World’s Columbian Exposition. 

Mr. F. E. Prendergast, M. Am. Soc. ©. E., has re 
signed the position of Agricultural Superintendent of 
the San Diego Land and Town Company. 

Mr. Milo Davis, formerly Chief Engineer of the Lron 
Range & Huron Bay R. R., in Michigan, has been 
appointed consulting engineer for the same company. 

Mr. Samuel G. De Coursey, President of the Western 
New York & Pennsylvania R. R., was struck and killed 
by a train.on the Camden & Amboy RK. R., at Beverly, 
N. J., on Sept. 17. 

Mr. D. ©. Dunlap’s official title is Assistant Chief En- 
gineer of the Chicago Sanitary District instead of As- 
sistant Engineer, as stated in an article in our last 
issue and in another earlier article. 

Mr. E. P. Reynolds, a well known railway con- 
tractor, who has done important work on the exten 
sions of the Rock Island and other railways west of 
the Missouri River, died at Wymore, Neb., on Sept 
11. 


Mr. Julian Kennedy, M. Am. Inst. Mining Engineers, 
has been appointed Chief Engineer of the Ohio Steel 
Co., and will superintend the erection of an extensive 
steel making plant at Youngstown, 0. Mr. Kennedy 
was formerly at the Latrobe Steel Works. 


Mr. James Kimber, M. Inst. C. E. and Engineer to 
the Corporation of Calcutta, has been recommended for 
knighthood by the Viceroy of India. Mr. Kimber has 
been engaged in engineering work in India for 33 years, 
and for 20 years has been the Engineer of Calcutta. 
He designed and built the present water supply sys- 
tems of that city, and also its entire drainage system. 


Mr. David Bruce, the inventor of the type-casting 
machine, died in Brooklyn, N. Y., on Sept. 13, at the 
age of 90. He was born in Scotland, but came with 
his parents to this country at an early age. His first 
patents on type casting machines were issued in TR3S 
and covered a hand-worked machine which produced 80 
or 90 type per minute. The power driven machine soon 
followed. 
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Mr. Chas, A. Allen, who has for 15 years been City 
Engineer of Worcester, Mass., has resigned his position, 
the resignation to take effect Nov. 1, Some fault has 
been found by members of the City Council because 
Mr. Allen devoted a portion of his time to private 
practice. In reply, Mr. Allen stated that he could not 
afford to give up his outside work for the salary given 
by the city ($2,700 per annum) and he therefore ten- 
dered his resignation, which was accepted. During his 
term of service as City Engineer, Mr. Allen has con- 
structed nearly the whole of Worcester's water supply 
and sewerage systems, including the sewage precipita- 
tion plant described in our issues of July 28, 1892, and 
Noy. 15, 1800. He is the engineer of the sewerage sys- 
and sewage purification plant at Westborough, 
Mass., now in progress, and has served as consulting 
engineer on many other important works in New Eng- 
land. 


NEW PUBLICATIONS. 


DER VERKEHR LONDONS (TRAFFIC OF LONDON), 

Mit Besonderer Berucksichtigung Der LEisen- 

bahnen. Gustav Kemmann, Kaiserlicher Regier 

ungsrath. Julius Springer, Berlin. Folio; pp. 108; 

6 large maps, 2 charts, numerous smaller engrav- 
ings. $10. 


In this elaborate and highly creditable volume the 
author gives a great mass of facts relating to all kinds 
of London traffic, but chiefly devotes himself to Lon- 
don’s immense loca! railway traffic. He very ably and 
exhaustively however, the long distance 
traffie with the great manufacturing centers and sea- 
perts. The work has been compiled and published with 
trne German thoroughness and neatness, and in re- 
of its exhibit of the possibilities of handling 
enormous traffic over a few lines, especially, is highly 
instructive, nowhere else in the world are s0 
many trains handled in a day past given points as 
in London. 

Chapter IL. treats in general on the traffic of Greut 
Britain, showing how its favorable location, its numer- 
cus seaports, and its immense mineral resources, Col- 
bined with the’ energy and skill of the Anglo-Saxon 
race, have given that country its great industrial lead 
cver other European nations, Some general information 
is given on the values of exports and imports the total 
tonnage of incoming and outgoing vessels, and the pas- 
senger traffic to and from other countries, as also in- 
land. The peculiar features of the English railway 
service, as seen from a German point of view, are 
iilustrated. A brief, separate description of the En- 
xlish, Welsh and Scotch systems is given. 

In Chapter IL, the traffie of the city of London and 
its facilities are described and the increase of popula- 
tion, as shown by the decennial censuses tabuiaicd. 
The limits of administrative territories, the  in- 
dustrial commercial conditions of the city, the 
area of docks and the tonnage handled thereon, and 
the great markets of the city, are also briefly de- 
seribed. The section treating upon the principal 
branches of traffic contains some very good phoio- 
eraphic repreductions of bridges and railway stations 
of fionden. A description of the diverging railway 
lines, with their network of connections, subdivided 
with a regard to passenger traffic into jong-distance, 
suburban and inner city lines, follows. The large 
plates, 5 and 6, referring to this chapter, graphically 
represent by their different coloring and width of lines, 
the number of daily trains for passenger and freight 
service, respectively, the lines increasing in width as 
they converge toward the business center of the city. 
‘These maps are quite unique of their kind, and must 
have required great labor toe compile. They are, per- 
haps, the mest valuable single feature of the volume. 
The ownership, control ¢nd length of the railway lines 
is given in tabular form. A summary of passengers 
conveyed in 1887 by the different branches of. city 
trensit concludes this chapter. 

Chapter IIT. treats of the regulation of rates for pas- 
sengers and freight, the amalgamations and working 
agreements of the great systems, and the establishment 
of a clearing house for the determination of “running 
powers,”’ ete. The partial supervision of railway lines 
by the Board of Trade and the working of the new law 
(Regulation of Railways, 1889), is also explained, under 
which the introduction of the block system and of 
interlocking signals and switches, the use of automatic 
brakes, and a type of safety coupling, to be determined 
upon by the Board of Trade, is made obligatory. 

Chapter IV, relates to the several reports required, 
and while useful for reference, contains nothing of 
great novelty or interest. Toward the end of the chap- 
ter, however, the comparatively high cost of operating 
English railways, even from a German point of view, 
is commented upon; among the explanations suggested 
being the great speed and small tonnage of the freight 
trains; the many lightly loaded passenger trains; the 
legal and parliamentary charges; the continuous war- 
ring of competing lines, necessitating enormous coun- 
sel fees, and the tendency of English railways to do 
away with curves and grades as much as possible. 
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Chapter V. treats of operating practice, which is con- 
sidered for local and long distance traffic separatei). 
Quite full information as to the different types of 
rolling stock, arrangements of time-tables, etc., is given 
and supplemented by a number of maps and tables. 

Chapter VI. treats of railway stations, arrangement 
of tracks, examination of tickets, general constru ‘tion 
of tracks, signals, torpedo signals, and block signals. 
The absolute (either manual or automatic) and the 
permissive block system is briefly described. The sig- 
nals in use at Mansion House station are described in 
a separate article. Signals carried by trains (lanterns 
and disks of various colors) are explained by a number 
of diagrams. 

The electric underground 
described in Chapter VII, Some space is also devoted 
te the Greathead system of tunneling. The Central 
London Railway, the future “greatest thoroughfare 
in the world” and other projects for underground elec- 
trie railways are briefly described. 

Chapter VIIL is devoted to a treatise on the freight 
traffic of the London railways. The different classes of 
freight trains, the length and capacity of cars in use, 
speed and make-up of freight trains, the dispatching 
of trains at intermediate stations and the trans-ship- 
ment of goods are fully detailed. The part treating 
upon the local freight traffic of London is illustrated 
by quite a number of diagrams and tables. 

In Chapter IX. some notes on the development of 
the London railways are given, dwelling at length upon 
the construction of the trunk lines; an account of the 
present extension of those systems ending the work. 

The illustrations accompanying this work deserve 
special mention, in addition to that which we have al- 
ready given, as they are all well selected and cleverly 
designed and drawn. The admirable typographical 
work upon the volume also deserves mention. It is 
one of permanent value. 
USEFUL INFORMATION, 

Railway Men 


railways of London are 


and Data for Travelers, 
and Mechanics. Compiled by T. J. 
Nicholl, C. E. 2d edition, 32mo, pp. 69. 20 ets. 


This is a handy little book of useful hints and tables. 
And while it is necessarily limited in the quantity of 
this information, it is very well worth the price asked 
for it. 


BATIMENTS DE LA MARINE FRANCAISE—Liste des 
Guerre et Commerce, et de teurs Signaux Des- 
tinctifs dans le Code International de Signaux a 
usage des batiments de toutes les nations. Janvier 
1, 1802, Paris: National Printing Office, 1892, 
pamph., 8vo, pp. 83. 60 cts. 


This is an official list, issued by the French “Service 
Hydrographique de la Marine,’’ of French war ships 
and the merchant marine. with their distinctive signals. 
This list is divided into three parts, as follows: (1) 
War ships; (2) French yacht clubs; (3) merchant ships. 
No further description is giveu-than the name, class of 
ship and its signal number, in the class of war ships. 
In the case of yachts and merchant ships, the tonnage, 
horse power and port to which it belongs, is added. 
house, 


QUESTIONS AND ANSWERS ABOUT 

° ITY.—A First Book For Students on the ‘Theory 
of Electricity and Magnetism. Edited by E. ‘T, 
Bubier, 2d. Lynn, Mass.; Bubier Pub. Co. 12 mo., 
flex. cloth, pp. 100; 33 cuts. 50 cents. 


This little handwork is not to be taken too seriously; 
it is intended only to satisfy the first curiosity of Un- 
“young student or amateur,” especially the amateur, 
we judge; for the student who means business, wants 
solider food than this. It deals only with superficials, 
not ertering et all into the abstract theory of electric- 
ity. Why there should be a parade of the names of 
feur different ‘“‘authors’’ on the title page, or why, if 
these ‘‘authors’’ did their labors even reasonably well, 
(that of writing some 20 small pages of large type cach), 
there should also be need for an “‘editor’’ to lick their 
contributions into shape, we do not see. Therefore, we 
have not reproduced the names of the authors. 

Yet, withal, it is a handy little book for many read- 
ers who want to gather with little labor some of the 
more salient facts of recent electrical progress. lis 
faults are almost wholly of omission, not of commission, 
It is neatly published, and the man in search of ele- 
mentary knowledge on the subject with the least pos- 
sible trouble to himself, should easily enough get 50 
cents’ worth out of it. 


ELECTRIC- 


U. 8. BOARD ON GECGRAPHIC NAMES.--First Re- 
ears of. 1890-1891. Washington, D. C. S8vo. pp. 
Preliminary reports of this Board have already been 
referred to. The Board itself was created by an execu- 
tive order of President Harrison, in September, 189), and 
its purpose is to secure uniform usage in regard to 
nomenclature and orthography throughout the execu- 
tive departments of the Government, and particularly 
upon maps and charts. Prof. Thomas C. Mendenhall, 
U. S. Coast and Geodetic Survey, is the Chairman of 
the Board. The present report contains about 35 pages 
of “decisions” as to the proper spelling of local names, 
and a list of county names in the United States, as 
decided by the Board. 


UNITED STATES JOURNAL OF ARTILLERY. Pub- 
lished by the authority of the staff of the U. 8. 
Artillery School, Fort Monroe, Va. Lieut. ©, de W. 
Willcox, 2d Artillery, Secretary. Vol. L, No. 3; July, 
1892. Quarterly. $2.50 per annum. ‘ 

This is a new quarterly in a special field; and its con- 
tributors are almost entirely artillery officers or ord- 
nance engineers. Judging from the contents of the 
number before us,the papers given are of the utmost val- 
ue in the practically new study of the theory and prac 
tice of modern artillery, as may be indicated in the fo.- 
lowing list of subjects treated: Theoretical Instruction 
of Gunners: A Study of the Effect of Smokeless Pow- 
der in a 57-mm. Gun; Department of Chemistry and 
ixplosives; The Effect of Accelerating and Retardivg 
Winds Upon Projectiles; Proposed Design for a New 
Ballistic Target; Field Artillery, Its Organization and 
Its Role; Trials of a 57-nm, Canet Gun. 

TRADE PUBLICATIONS. 

GRAPHITE.—DIXON'’S PERFECTED GRAPHITE 
FOR LUBRICATING.—Jos. Dixon Crucible Co., Jer- 
sey City, N. J. 12 mo., pamph., pp. 8. é 

This pamphlet describes again the tests which show 
the excellent qualities of graphite as a lubricant, now 
well known, and explains processes of manufacture 
and use. 

The graphite mines of the company at Ticonderoga, 
ure claimed to be the only successful mines 
America, and the only mines in the world from which 
an absolutely uniform flake graphite can be obtained. 


SOCIETY PROCEEDINGS. 


CENTRAL RAILWAY CLUB.—At the meeting to be 
held at the Hotel Iroquois, Buffalo, at 9:30 a. m., Sept. 
28, the subject for discussion will be the Rules of In 
terchange. 

NEW YORK RAILROAD CLUB.- 
Sept. 15 an extended description was given of the 
Baines car truck, which has been in use for about 
three years under the cars of the Lackawanna Live 
Stock Express Co. The Pennell water-purging plant for 
purifying feed-water for locomotive boilers, was the 
subject of a paper by Mr. F. A. Stinard. The system 
was deseribed in our issue of June 9, 1802. 

THE NEW ENGLAND WATER-WORKS ASSOCIA- 
TION.—The annual fall outing of the association was 
held Sept. 14, at Middleborough, Mass. The members 
who attended were entertained by the Water Board 
and the Commercial Club. A shore dinner was given 
on Lake Assawampset, one of a group of lakes which 
together form the largest area of fresh water in 
Massachusetts. 

AMERICAN INSTITUTE OF MINING ENGINEERS. 
—The 63d meeting will be held in the Schuytkill Valley, 
Va., commencing Tuesday evening, Oct. 11, 1802. Head- 
quarters will be at the Neversink Mountain Hotei, 
Reading, Pa. On Wednesday a session will be held in 
the morning and the afternoon will be spent in visits 
to local works and points of interest. On Thursday 
there will be an excursion to Pottstown and Birdsboro, 
and on Friday one to the Schuylkill anthracite field. 
It is expected that a disenssion on hot blast stoves 
will be one of the features of the meeting. Hotel rates 
will be $3.00 per day. Mr. Jerome L. Boyd, of Read 
ing, Va., is Chairman of the local committee. 

ROADMASTERS’ ASSOCIATION OF AMERICA, 
The tenth annual convention will be opened at 10 a. m.. 
Oct. 8, at Lookout Mountain Inn., Chattanooga, Tenn. 
After the morning session the Association will adjourn 
to Atlanta, Ga., to meet at the Kimball House, 
for the two days following. Committees will report on 
the following questions: The Best Proportion of Chem- 
icals for the Steel Used in the Manufacture of Rails, 
and the Weight and Cross-Section Which Will Secure 
the Best Results. Electric Signaling and Its Relation 
to Trackwork. A Code of Rules to Govern Track Men. 
Work Trains and Their Handling by Dispatchers. ‘The 
Best Mode of Fastening Rails to Ties. Double or Single 
Target Switch Stands and Their Position on Single and 
Double Track. How to Take Care of the Right-of-Way 
and Fences. What Number of Men Can Work to the 
Best Advantage in Re-laying Steel, and How Should 
the Work Be Divided to Secure the Best Results. * 

The Committee on Arrangement have planned for a 
tour of South Carolina and Florida, including the cities 
of Charleston, Jacksonville, Tampa and St. Augustine. 

J. H. K. Burgwin, Secretary. 

CIVIL ENGINEERS’ CLUB OF CLEVELAND.—At 
the September meeting of the club, held Sept. 11, Prof. 
©. H. Benjamin, of the Case Scheol of Applied Science, 
read a paper on “Some Experiments on the Effect of 
Punching on Soft Steel.”’ 

The experiments described were made at the me- 
chanical laboratory of Case School of Applied Science, 
under the direction of the writer, and had for their 
objects, first, the determination of the ultimate re- 
sistance to shearing of soft steel plate for different 
forms of punch; secondly, the determination of the 
effect of the punching on the eMstic limif, and ultimate 
tensile strength of the piate in the various Cases. 

In every test the material used was Otis steel boller 
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plate, ™4 in. thick, and stamped 60,000 Ibs. tensile 
strergth, the pieces all being cut from the same plute. 
The experiments showed that the average resistance 
to punching with the common forms of punch wis 
70,006 Ibs. per sq. in., while with the spiral punch it 
was only 38.000 Ibs. They showed also that punching 
a plate with ordinary forms weakened it 7's 

the use of the spiral punch only weakened it 3 
A considerable change in clearance affected the re- 
sults but slightly, but gcod or bad centering of punch 
and die was very noticeable in its effects. 
Cc. 8. 
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MASTER CAR BUILDERS’ ASSOCIATION —The 
Secretary announces the following subjects and com 
mittees for the convention of June, 183. 

In accordance with the recommendations of the com- 
mittee on M. C. B. Standards in its report to the con- 
yention in 1892, and in pursuance of instructions fron 
the convention to the Executive Committee, the follow- 
ing four committees are appointed: 

Committees on M. C. B. Standards. 

1. Drawbars and Brake Beams.—To consider the sug- 
gestions of the Committee on Standards, as to the 
standard height of drawbars, and as to standard form 
of brake beam, and report with recommendations and 


drawings in detail: Messrs. FE. D. Nelson, John Bean, 
J. R. Rankin, C. A. Schroyer. 
2. Axles, Journal Boxes, Lids and Wedges.—To con 


sider the suggestions of the Committee on Standards, 
and to recommend in detail, with drawings, how these 
standards should b» modified and published: Messrs. 
kh. H. Soule, W. H. Day, W. H. Lewis. 

3. Truck Pedestals and Safety Chains.—To consider 
the suggestions of the Committee on Standards, and to 
recommend in detail, with drawings, how these stand- 
ards should be modified and published: T. A. 
Wm. MeWood, A. E. Mitchell. 

4. Protection of Trainmen and Lettering Fast Freight 
Line Cars.—To consider the the Com- 
mittee on Standards, and to recommend in detail, with 
drawings, how these standards should be modified and 
published. Messrs. E. P. Lord, Robert Walker, Thos. 
Sutherland. 


Lissell, 


suggestions of 


Miscellaneous Committees. 

n. Tests of M. C. To arrange for 
the the 
1892 and approved by the conve a toi, and 
and report upon all other questions connected with the 
M. ©. B. coupler, which they might consider advisable, 
with the exception of the attachment at the rear end 
of the coupler and the form of the coupler at that point. 
To confer with the Committee on Attachment of M. ©. 
B. Couplers to Cars: Messrs. J. M. Wallis, J. S. Lentz, 
R. D. Wade, J. H. McConnell, E. Chamberlain, TT. G. 
Duncan. 

6. Attachment of M. ©. B. Couplers to Cars.—To 
recommend a form, in detail, of M. C. B. coupler at 
rear, and so as to take yoke, tail bolt and continuous 
drawbar attachments; also, to consider and report upon 
the best form of draft attachment To confer 
with Committee on Tests of M. C. B. couplers: Messrs. 
FE. D. Bronner, W. H. Harrison, A. M. Waitt, Wm. Gar- 
stang, A. Dolbeer, Jno. H. Davis. 

7. Metal for Brake Shoes.—To investigate the rela- 
tive friction and wear of different metals and different 
shoes in general use on chilled treads and on steel tires: 


B. Couplers. and 


conduct tests, as proposed by committee of 


to consider 


to cars. 


Messrs. Wm. Forsyth, Benjamin Welsh, F. D. Adams. 
8. Cast Iron Wheels.—To investigate and report 


whether there is any substantial difference in wheels 
made by different methods, such as by solid chills or 
contracting chills, or by any other difference in process 
of manufacture: Messrs. G. W. West, W. H. Thomas, 
Jno. Player. 

9 Steel-Tired Wheels.—To investigate further and re- 
port with all data available as to relative values in 
service: Messrs. R. E. Marshall, J. O. Pattee, ©. H. 
Cory. 

10. Air Brake Tests.—To investigate and report in 
detail what tests are desireable to insure best available 
service: Messrs. G. W. Rhodes, FE. B. Wall, 
Gibbs, A. 8. Vogt, E. A. Williams. 

11. Freight Car Truck Frames.—To include in its re- 
port the relative advantgges of Fixed Bolsters and 


Geo, 


Swing Bolsters: Messrs. J. C. Barber, W. S. Morris, 
8S. A. Crone. 
2. Steel Center Sills.—To consider and report 


whether the use of steel for center sills in freight cars 
would be-desirable: Messrs. D. L. Barnes, J. N. Barr, 
J. D. MeTiwain. 

13. Steam Heating and Ventilation of Passenger Cars. 

To review the-report of last year’s committee on this 
subject, which was acted on provisionally, and to 
recommend any changes that may be deemed proper; 
also, to further pursue the subject of steam heating in 
general, informing the Association as to what improve- 
ment, if any, is being made over the methods now in 
use; Messrs. L. B. Paxson, J. J. Hennessy, Jos. Town- 
send, John Hodge, David White. 

JNO. W. CLOUD, Secretary. 

AMERICAN SOCIETY OF CIVIL ENGINEERS.—At 

the meeting of Sept. 7, the first paper read was on 





ENGINEERING NEWS. 


“The Increasing Cost of Raflway-Tie Renewals.” by 
Benjamin Reece, M. Am. Soc. C. FE. Tt was briefly 
discussed by the President, who stated that in his tim 
when the iron rails were worn out it is chen 
take out the ties and renew them than to put down old 
ties. They found the half-worn ties we bein ev 
as fences posts near the line of the road, and it becane 
necessary to require that no old ties be sold ut tt 
all be burned. 

A paper on “Thin Floors for Bridg * by Albert I 


‘ 


Robinson, M. Am. Sec, C. E., was discussed by Messrs 
T. C. Glarke and George S. Morison. Mr. Clarke suid 
that there were two points to be considered —first, that 
of renewal of the floor; the that of deadeni 

A lighter material for ballast of such tf 
would be an excellent thing. The concrete mentioned 


in which coke is used instead of stone, would make too 


other, 


the noise. 


solid a bearing and lack elasticity. Rails direetiy on 
the iron would cause too much noise. The New Yor! 
Central plan of bedding the ties in ballast seemed 
best. On the Alton Railroad burned clay was used, but 


was tmiade also to the 
Liverpool, Mr. Mor 
city bridge 


Reference 
railway in 


it caused much dust. 
track of the elevated 
ison described the use of such a floor on the 
in Omaha to carry 18 tracks over a street 
it to be tight. He detailed the difficulties of the loca 
tion, requiring the lowest possible position of the rails 
and the character of the truss and floor 
great advantages of such a strong floor 


requiring 


One of the 


Was shown in 


the way in which the bridge withstood a flood which 
brought great numbers of trees against it 

At the meeting of Sept. 21. the first paper to be read 
will be on “The Strength and Weathering Qualities of 


Roofing Slates,” Am. Sov 
Cc. E. 

This paper is based on a careful examination of sbites 
from Northampton Co., Pa. Geologically, these 
the formation called the Hudson 
They dip toward the northwest. and have a 
thickness of 6,000 ft. perpendicular to the dip. rh 
geological structure of the 
cated. The original planes of stratification 
marked by seams or ribbons, which traverse the 
in approximately parallel directions, 
in color and composition from the slates proper rhe 
parallel to 
but the angles made vary in different quarries 

The outerop near the top of the formation, near the 


by Mansfield Merriman, M. 


depos 
its belong to River 
slates. 
formation is very compli 
are usually 
rock 
and which diff 


planes of cleavage are not these ribbons 


base of the Blue Mountain, produces the soft slate used 
The 
bottom of the formation, several miles away, produces 
the hard slates used for sidewalks and steps. In the 
upper beds the ribbons are soft and of inferior quality 
to the slate proper; in the lower beds they are often 
harder than the slates. 

The slate deposits are covered with earth and gravel 
to the depth of from 10 to 50 ft. After this 


for roofing and school slates. outerop near the 


removing 


and the weathered outcrop, the slate is quarried by 
drilling holes at right angles to the cleavage planes, 
and blasting out large blocks, which are broken into 


smaller blocks about 1 or 2 ft. 
and 8 or 10 ft. long. to shanties, 
and there split, first, into thicknesses of about 2 Inches. 
These are subdivided, and the parts again divided, the 
process continuing until the required thickness of about 
3-16-in. is reached. The rock splits best when damp. 
Numerous sizes are made, varying from 612 to 
14x 24 ins. In proper roofing, a triple lap of 3 ins. is 
allowed; thus, for a 24-in. slate, 1014 ins. of each slate 
are uncovered, 10% ins. are covered by one thickness, 
and 3 ins. by two thicknesses. The amount of slate re- 
quired to cover a space 10 10 ft. is called a square. 
The best slates are called No. 1 stock. 
one ribbon crossing them are No. 1 Rib, 
with two ribbons No. 2 Rib. The slates from the Al 
bion quarries at Pen Argyle, and from Bangor 
investigated) are of a dark bluish gray. On exposure 
to the weather, the ribbons effloresce and show signs 
of decomposition, due to the sulphide of iron contained. 
Such slates should not be allowed on permanent work. 
The tests detailed in the paper were made for 
strength, hardness and porosity. The tested 
were 12 x 24x 3-16 to 4 ins. and were all free from 
ribbons, 12 being taken from each of the quarries 
mentioned. The slates from the Bangor quarry were 
somewhat more even in surface and slightly darker. 
In testing, the slates were supported on wooden knife 
edges 22 ins. apart, and the load was supported by an- 
other knife edge midway between them. The load was 
applied by means of sand running from an orifice at the 
rate of 70 lbs. per minute, and the modulus of rupture 
was obtained in pounds per square inch. The slates 
from the Bangor quarries gave values of 8,100 to 10,235, 


thick, 2 or 3 ft 
are 


wide, 


These removed 


Those with 


and those 


there 


pieces 


with a mean value of 9,810. Those from the Albion 
quarries, 7,150 Ibs. 
The ultimate deflection was measured in each case, 


and gave an indication of the toughness of the speci- 
men, since the greater the deflection the tougher will 
the specimen be. The deflection of the Albion specimens 
averaged 0.270 ins., and that of the Bangor 0.313 ins. 
The first broke with a squarer rupture, and showed 
more lamination. 
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COMING TECHNICAL MEETINGS, 
DEMVER SOCIETY OF CIVIL ENGINEERS AND ARCHI 
TECTS 
Sept, 2 see treo, H, Angell Jacobson Block 


CENTRAL KAILWAY CLUB OF BUFFALO, 
Sept 28. Secy., Jas, Macheth, 
SWEDISH ENGINEERS’ CLUB, 
Oct. 1, Seoy., P. Valentine, At 231 Union 8t., Brooklyn, and 
646 North 10t5 St., Philadelphia, 
NORTHWEST RAILROAD CLUB, 
Oct. 1, Union Station, St, Paul, 
ENGINEERS’ CLUB OF PHILADELPHIA, 
Oct. 1, 1122 Girard St. Seev., L. F. Rondinella, 
CIVIL ENGINEERS’ BOCIETY OF ST. PAUL, 


re 
ENGINEERS 





Oet, 3, Secy.. C. L. Annan, City Engrs’, office, 
WESTERN SOCIETY ©} : 
Met, 5 Bery Jno, W, Weston, 51 Lakeside Building, 
Chicago, 
AMERICAN SOCIETY OF CIVIL ENGINEERS, 
Oct. 5, Secy,, F. Collingwood, 127 East 23d 8t,, New Yorb 


ENGINEERS’ CLUB OF ST, LOUIS, 
Oet, 5 secy,. Arthur Thacher, Odd Fellows’ Buildirg, 

ENGINEERS’ CLUB OF MINNEAPOLIS, 

Oct. 6, Seey., F. W. Cappelen, 1628 Hennepin Ave, 

ASSOCIATION OF CIVIL ENGINEERS OF DALLAS, 
Oct. 7. Secy., E. K, Smoot, 8 Commerce St 

PECHNICAL SOCIETY OF THE PACIFIC COAST, 

(et, 7, Seey., O. Von Geldern, 719 Market Street, San Fran 
eciaco 

WISCONSIN POLYTECHNIC SOCIETY, 

Oct. 9, Secv., M. G. Schinke, City Hall, 

ENGINEERS’ CLUB OF KANSAS CITY, 

Oct.9. Seey,, Waterman Stone 

NORTHWESTERN SOCIETY (OF ENGINEEFES, 
Oct, 11. Seev., F. H. Warner, Seattle, Wash 

CIVIL ENGINEERS’ CLUB OF CLEVELAND. 
et, 11 Secy., Chas, S, Howe, Case School, 

CIVIL ENGINEERS’ ASSOCIATION OF KANSAB 
Oct, 12. Wichita. Kan 

ENGINEERS’ AND ARCHITECTS’ CLUB OF LOUISVILLE. 
Oct, 13, Secy., Edward Mead, Norton Buiiding 

ENGINEERS’ SOCIETY OF WESTEEN PENNsYLVANIZ, 
et, 18, Seev.. R. N, Clark, Pittsburg, Pa, 

WESTERN RAILWAY CLUB, 

Oct, 12, Rookery Building, Chicago, Secy., W. H. Marshali, 

ENGINEERING AS*OCLATION OF THE SOUTH, 

Oct. 13, Seey., O. H. Landreth, Nashville, Tenn, 

NORTHWESTERN TRACK AND BRIDGE ASSOCIATION 
Oct. 14, Seey., D. W. Meeker, St. Paul 

MONTANA SOCIETY OF CIVIL ENGINEERS. 

Oct. 15. Seey., F. D. Jones, Helens 

ROADMASTERS’ ASSOCIATION OF AMERICA, 
Oct, 18, Chattanooga, Tenn, Oct, 19, Atlanta, Ga, 
1. H. K,. Barewin, Grand Rapids, Mich. 

AMERICAN STREET RAILWAY ASSOCIATION. 
Oct, 19, 20, 21. Cleveland, O, Secy,, Wm, J, Kichara on, 
Brooklyn, N. % 

B°STON SOCIETY OF CIVIL ENGINEERS, 

Oct. 19. Secy., 8. E. Tinkham, City Hall, 

SCANDINAVIAN ENGINEERING SOCIETYOF CHICAGO 
Oct, 20, Secy., C. F. Franson, 113 Adams St, 

NEW YORK RAILROAD CLUB, 

Oct, 20, Seoy., H, G, Prout, 73 Broadway, N. Y. 

ENGINEERS’ CLUB OF CINCINNATI, 

Oct 20. Beev,, J. F. Wilson, 24 W. 4th St, 
TACOMA SOCIETY OF CIVIL ENGINEERS AND ARCHI- 
TECT®, 
Oct, 21. 201 Washington Bulld'ng. 

ASSOCIATION OF ENGINEERS OF VIRGINIA, 

Oct, 21, 22, Roanoke, Va, Seey., J, R, Sehick, Roanoke, 

NEW ENGLAND RAILROAD CLUB. 

Nev. 14, Seey., F. M Curtia, O. C. ik. BR. Boston. 

SOUTHERN AND SOUTHWESTERN BAILWAY CLOB. 
Nev, 17. At Atlanta. Ga. Recy,.¢¥, A, Charpiot, Macon. 

CENTRAL RAILWAY CLUB, 

Nov,.'23, Secy, 8S. W, Spear, E. Buffalo N. Y., Iron Works 


Secy., 















































































































































win decree AE 


os 
























276 





ENGINEERING NEWS 


AND 


AMERICAN RAILWAY JjourNat. 














Published Weekly at Tribune Building, New York. 
Entered at the Post Office, New York City, 
as Second Class Matter. 


Vou. XXVIIL THuRsDAY, SEPTEMBER 22, 1892. 


D. McN. STAUFFER, A. M. WELLINGTON..... EDITORS 
Cuas, W. BAKER, E. E. R. TRATMAN, | 7 
. * ; ASSOCIATE E 

M. N. BAKER, F. P. BuRT, 
CRG as IES ends cseinc Cindencdadesss BUSINESS MANAGER 


DITORS 


SUBSCRIPTION RATES : One year, $5.00; 6 months, 
$2.50; 4 months, $2.00; single copies 15 cents. To all 
JSoreign countries in the Postal Union, add $2.08 to above 
prices for postage. Subscribers can have the mailing 
address of their paper changed as often as they desire. 
They should send both the old and the new addresses. No 
club rates are allowed, 

The date when the subscription expires is on the ad- 
dress label on each paper, the change of which to a subse- 
quent date becomes a receipt for remittance. No other 
receipt is sent unless requested, 

ADVERTISING RATES; 20 cents per line agate 
measure. Schedule sent on request. Changes of ad- 
vertisements must be in hand on Monday afternoon; new 
advertisements, Tuesday afternoon; transient advertise- 
ments, not later than Wednesday noon. The last pages go 
to press carly on Thursday. We shall be obliged if sul- 
acribers who fail to receive their papers promptly will 
notify us without delay. 


One of the founders of American engineering has 
passed away this week, full of years and honors. 
We have endeavored in another column to do some 
~cant justice to his professional career, the story of 
which can in a measure be told. But what cannot 
be told is that charm of personal presence, that 
benignant and cordial atmosphere of peace and good 
will, that spirit of love for his profession for its 
own sake and not for what he could make out of 
it, that kindly interest in those who were growing 
up to follow him, which made Mr. Francis a loved 
and honored guest at every gathering of engineers, 
and which will make the news that his blameless 
life is over come to hundreds of them, as it does to 
us, like a personal grief. 

chnntaeiitisaninaciiniait 


In order that full justice may be done to all com- 
petitors for the prizes offered by us for the three 
best graduating theses of 1892, we find ourselves 
compelled to postpone the announcement of the 
awards, which was promised for Oct. 1, for at 
least GO days. A considerable number of very cred- 
itable theses have been received, and the task of 
deciding justly amongst them is one demanding more 
time than we had foreseen. 





The paper on electrical meters in another column 
is so far as we know the most complete and valuable 
one on this important subject which has ever been 
made public. It is interesting to notice the high 
credit which the author gives to the work of Amer- 
ican inventors in this direction compared with that 
of their competitors abroad. His remark concerning 
Prof. Elihu Thomson's meter, that it leaves little to 
be desired, is especially noteworthy in connection 
with the fact that a prize of 5,000 fr. recently offered 
by the city of Paris to the inventor of the best 
electric meter was awarded to Prof. Thomson. 

There seems to be little doubt that the direct read- 
ing type of meter is the type that will eventually 
supersede all others. The chemical meters may reg- 
ister with great accuracy and be comparatively very 
cheap; but the customer cannot read for himself 
their records as he now reads his gas meter and 
water meter, and in the long run this difference 
insures the use of direct reading meters. 

The accuracy of the various meters is a matter of 
great importance, and Mr. Swinburne’s paper shows 
that there is much variation in this respect. The best 
meters seein to be able to register as closely as the 
best water oreters, say with an error of 4 to 2%; 
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but whether they will maintain this accuracy after 
years of constant use (and perhaps abuse) is a 
question yet to be determined. It is true that the 
electrical current cannot carry foreign matter to get 
into the meter and injure it as does the current 
which flows through a water meter; but the very 
minute amount of energy which the meter uses 
makes delicate mechanism a necessity in its con- 
struction, and it is generally supposed that delicate 
and intricate mechanism is liable to suffer by neglect. 

The manner in which the principal electric meters 
operate is something with which engineers should 
familiarize themselves. Sooner or later questions 
concerning the accuracy of the various types of 
meters will be the subject of litigation, and to be 
well informed on this subject may enable an en- 
gineer to save those whom he serves from heavy loss 
or to save himself from the reproach of ignorance. 
For example, Mr. Swinburne points out that one 
type of electric meters for measuring alternating 
currents varies its record aceording to the frequency 
of the alternations. Apparently, then, all the cen- 
tral station manager has to do, in order to convert a 
heavy loss into a splendid profit, is to weaken the 
fields on his dynamos and run them faster. The 
consumer will receive the same electrical energy as 
before, but the number of alternations per second 
being increased, the meter will make a higher record. 
Suppose a city engineer has charge of the sale of a 
franchise for electric lighting to the highest bidder, 
(a manner of procedure which is not as common as 
it ought to be). An unprincipled party might outbid 
every reputable firm and agree to give as low rates 
as they, recouping himself by using meters of the 
type above mentioned and running his dynamos in 
the manner suggested. With the present popular 
ignorance concerning electrical matters, he would 
run no very great risk of being found out in many 
cities, which have no electrical experts in their 
service, 


——_—_9-—___——_— 


The lists of subjects on which committees are to 
report at the next Master Car Builders’ convention, 
as announced in another column, makes ample pro- 
vision for carrying out the recommendations of the 
last committee on revision of the M. ©. B. list of 
standards, by appointing four separate new com- 
mittees to consider and report upon the several 
recommendations of the last committee. Two new 
committees on automatic coupler standards are also 
appointed, one to recommend standard connections 
and one to “arrange for and conduct tests” but not 
to go so far as to recommend rules for standard tests 
unless they see fit. The instructions for the commit- 
tee on air brake tests are similarly guarded, or 
even more so. It is of extreme importance that a 
schedule for standard tests of brake plant should be 
drawn up as soon as possible which will exclude from 
authorized use all brakes which cannot safely be 
used interchangeably, but exclude none other. The 
committee is only instructed, however, to investigate 
and report upon “what tests are desirable to insure 
the best available service,” which seems to imply 
that the aim of the teste which they may report is 
to be only for individual information. The subject 
is a delicate one, and affects important business in- 
terests in and out of railway service, and it may be 
that this cautious wording is to avoid all appearance 
of promising to do more than may prove to be 
certainly warranted. The committee is a strong 
one, headed by Messrs. Godfrey W. Rhodes and E. 
B. Wall, and it will certainly appreciate as strongly 
as anyone that as soon as a code of standard tests 
can be drawn up intelligently it should be estab- 
lished. Possibly they may be prepared to recom- 
mend one at the next convention. Another commit- 
tee whose report will probably be interesting and pos- 
sibly important is that to consider and _ report 
whether the use of steel center sills in freight cars 
would be desirable. The metal frame car is certainly 
coming; it may possibly come little by little instead 
of all at once. 


———e- —_——_— 


The danger of cholera seems to be pretty well over 
for this year, thanks to an efficient quarantine and 
to the city Health Department, both of which deserve 
the thanks of the public, despite some mistakes 
which caused needless annoyance and distress to 
individuals. Some foolish newspapers (especially 
those whose editors were sufferers at quarantine) 
have urged that all quarantine laws were relics of 
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barbarism, pointing to the British practice and to 
the appearance of a few sporadic cases in New 
York despite the quarantine as proof that it is both 
superfluous and ineffectual. But Britain lives only 
by its shipping, so that it dare not check it ser- 
iously. To do so even for a few weeks. would mean 
a material increase in the price of the necessities 
of life; while who can say what might be New 
York’s situation to-day had the quarantine regula- 
tions been less stringent? It must not be forgotten 
for a year to come at least that the peril is a con- 
tinuing one and does not end with the present sea- 
son either for Western Europe or America. In fact 
the danger next year may be even greater than this 
if our temporary escape should breed a false secur- 
ity. According to the report of Mr. Chas. Emory 
Smith, our Minister at St. Petersburg, from 14,000,- 
000 to 16,000,000 people living on an area ten times 
as great as the State of New York are now in want 
of the commonest necessaries of life. Through this 
vast ard helpless population the cholera is now 
spreading, giving a nucleus of contagion such as 
Europe has never known before. Judging from past 
experience it will take at least a year for its full 
effect to spread. Modern sanitary improvements may 
make this terrible source of infection more easily 
manageable than much less ones have been before; 
experience so far seems to indicate that it may. But 
it certainly will not unless the greatest care is taken 
and maintained throughout all the countries threat- 
ened through the present winter at least. The danger 
is that with the ceasing of actual new cases of 
cholera precautions against spreading its germs will 
relax. Especially is this true of the approaching 
World’s Fair, at Chicago, where the coming of mer- 
chamdise, visitors and baggage from all parts of the 
world may easily plant the germs of disease before 
the danger is realized. As Chicago still pours much 
of its sewage into its source of water supply, with 
results visible in its chronic excess of typhoid fever 
deaths, and as it proposes to continue to do so in- 
definitely, the danger there especially demands in- 
incessant watchfulness. 
——— 


At a time when there seems to be only a rapidly 
widening breach between master and man in the in- 
dustrial centers of this country, the following item 
from the London “Times” correspondent in Essen, 
Germany, is at least suggestive: According to this 
item, the town of Essen erected a statue to the 
memory of Alfred Krupp, soon after his death in 
1888. But the workingmen resolved that that monu- 
ment was not sufficient to mark their love and de- 
votion to the man who had ever by his counsel 
and many acts of benevolence shown himself to be 
truly their friend. A voluntary subscription was 
raised, and lately another statue was erected strictly 
as a mark of the workmen’s esteem. Men from 
their own ranks made the speeches at the unveiling, 
and 17,000 workmen marched past the son of their 
benefactor and by their respectful reverence showed 
that they looked upon him, in turn, not as a mere 
payer of wages, but as a man and the son of a man 
who had their interests at heart as well. 

That workmen should erect a monument to a late 
employer is suggestive of pleasant relations, and is 
in itself not a common occurrence. But that the 
men of Essen had more than passing occasion for 
gratitude for favors past and for faith in the suc- 
cessor to Alfred Krupp is shown by the manner in 
which his son met this expression of good feeling. 
After the statue was unveiled Mr. F. A. Krupp 
acknowledged this act of his men with deep feeling 
and informed them that he would at once expend 
$125,000 in the erection of cottages, with gardens, 
for the infirm and invalided among his workmen and 
for the widows of men who had died in his employ. 

We have before argued that one of the chief 
causes in the changed relations between master 
and man, as compared with the conditions of a cen- 
tury ago, is that the great number of men now em- 


ployed in a single establishment tends to destroy . 


personal relation and personal interest between them. 
But here is a case where one of the greatest em- 
ployers of labor of modern times has succeeded in 
keeping in touch with his men, and is proving to 
them by good deeds performed that he still regards 
his workmen as men capable of appreciating acts of 
kindness, and not as mere machines or beasts of 
burden. There is a lesson in the Krupp policy of 
handling workingmen that mig¥é be profitably 
learned by some of our own employers of labor. 
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FIG. 17. FRONT ELEVATION OF BUILDING. 


SEWAGE PURIFICATION PLANT AT WHITE PLAINS, N. Y. 
J. J. Powers, Designing Engineer. 
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REORGANIZATION OF THE LAWRENCE 
SCIENTIFIC SCHOOL. 


We learn with great satisfaction from public and 
private sources of information that an earnest effort 
is now making to recover lost ground on behalf of 
this old and well known school, and to put it at last 
where it should have been from the first (and was 
for a decade or so after its foundation), near the 
head of the list as a school of practical engineering. 

a the appointment of Prof. Wm. H. Burr to take 
charge of the department of engineering, an im- 
portant step in advance has been taken. Few coi- 
leges of engineering have in their service a better 
qualified man for the position. But besides this, the 
authorities of Harvard University have already ar- 
ranged to add two additional instructors during the 
present year, one in highway engineering of many 
years practical experience in that art since graduat- 
ing from the Coast Survey service, and one in sani- 
tary engineering, who has not yet been finally select- 
ed. It is also expected to add at once to the staff 
additional instructors in constructive architecture 
and mechanical engineering. An excellent mechan- 
ical and electrical laboratory (for a beginning) will 
also be available hereafter, having been in process 
of formation for some months. With the three or 
four able and faithful men who are already connected 
with the school, and with the professors of chemistry, 
geology, physics, mathematics, etc., attached to the 
general college faculty who also serve this school, 
this makes a staff which will compare favorably 
with that of many schools having a much larger 
number of yearly graduates. If the staff of in- 
structors is further increased as the number of stu- 
dents increases, if the standard of qualifications for 
admission and for graduation is kept high, and if 
the university authorities atone for the neglect of 
the past by showing a little extra attention and favor 
to the school while it is recovering from the strange 
neglect of over 40 years, we may yet see it occu- 
pying among schools of engineering some such a 
place as its parent university has long occupied 
among universities. 

We need not say that we shall take especial pleas- 
ure in seeing and aiding, so far as may be in our 
power, its rise to such a standing; all the more be- 
cause we have recently had occasion to criticise its 
past record with what may perhaps have seemed 
some severity. Properly speaking, however, we did 
not criticise it at all otherwise than by getting to- 
gether in connected form the facts of its history, 
beginning with a forgotten letter from its founder, 
and a pledge of the corporation to use “their best 
efforts to carry faithfully into execution the en- 
lightened suggestions with which the letter is filled;” 
and ending with neglect amounting to utter forget- 
fulness of both the letter and the spirit of this docu- 
ment. Such are the undeniable facts, standing out 
broadJy on the record. If to recite them is to criti- 
cise, we have criticised; not otherwise. 

If this record is about to change; if the university 
is at last about to fulfill its long neglected pledge 
“to earry faithfully into execution” the truly en- 
lightened suggestions of its founder, it will be a most 
fortunate event, not only for its own honor and 
eredit but for the cause of education generally. For 
it would be difficult to exaggerate the harm done by 
such a prominent instance of the total failure of a 
benefactor to accomplish the end he aimed at, and 
to secure which he himself did quite enough in 
money, and much more than is usual in the way of 
carefully detailed and wise advice. Already the im- 
pression is too common among men of wealth that it 
is dangerous business to leave money for any pub- 
lic use because it is so _ difficult to have 
the gift well managed so as to accomplish 
anything after they are gone. The belief may 
be well founded or ill founded, but it is wide- 
spread. As an evidence thereof, which is not known 
to the public but of which the present writer happens 
to know all the facts, a very large fortune amounting 
to several millions was in fact though not in form 
left to be used for public ends some years ago and 
is at this moment awaiting distribution in the hands 
of its present nominal owner and real trustee, the 
expressed reason for not distributing it by will 
having been that it was “easy to give but hard to 
insure proper use and real benefit.” 

How much is such an instance as the Lawrence 
Scientific School of the failure of a donor to attain 
his real purpose calculated to strengthen and fo 
spread such a belief? From its first foundation 


until now (or until a few years ago), the very life- 
blood of the school was sucked away to give instruc- 
tion in zoology, botany, natural history, and what 
not, against both the letter and the spirit of the 
founder’s command that “the whole” of the founda- 
tion was to be “forever” devoted to instruction in 
engineering and its allied arts. We do not allude 
to the administration of funds only, or chiefly. A 
part of the revenue of the foundation was used in 
this way, most wrongfully, but what was far 
worse than this misuse of money was the diversion 
from the school of engineering of that watchful and 
loving care which the infant school needs even more 
than the infant child to bring it to a healthful matur- 
ity. 

Deprived of this the infant school and the infant 
child must alike languish. Why the Lawrence 
Scientific School was thus neglected it would be 
hard to say; perhaps from the same ignorance as to 
“What is civil engineering?’ which the great Chan- 
ning showed about that time, despite all his learn- 
ing, in the amusing anecdote narrated by Mr. Free- 
man in a recent contribution to these columns. Un- 
doubtedly the book-learned men who then controlled 
Harvard had little realizing sense of what engi- 
neering was or was to be, while they did keenly 
realize what a nice thing it would be to have a 
fine Museum of Comparative Zoology at Cambridge, 
and thus sought to aid Agassiz in every way possi- 
ble to found it, forgetful of the letter of their pledge.* 

Undoubtedly, too, the neglect of every other fea- 
ture of the Lawrence Scientific School to aid these 
zoological ambitions was done without the slightest 
thought or consciousness of wrong doing or of neglect 
of plighted faith; but by what code of law or morals 
is the absence of evil intent an excuse for wrong- 
doing? If I am trustee of an estate, and conclude 
that without injuring my ward I may lend my friend 
some of the money to start in business, and that 
money. is lost (or not lost for that matter) am 1} 
not dishonored? I am, perhaps, not spotted morally, 
if my intent was in fact good, but I shall no longer 
enjoy nor deserve the’ reputation of an honorable 
man among those who know the facts. I am under 
the most sacred obligations to make good that loss 
to those who have suffered by it, as the first aim 
of my life. 

And wherein is the moral difference between such 
conversion of money in trust to the use of a friend, 
and the conversion of money and effort and care 
and prestige which have been solemnly pledged to 
the foundation of a school of engineering, to the 
creation and foundation of a zoological museum? 

We perceive no difference and yet the record pub- 
lished by us in May last shows that this was pre- 
cisely what was done. The very existence of any 
stipulations by Mr. Lawrence seemed to have been 
forgotten from the first. At least, neither the letter 
itself nor any reference or allusion to its contents 
appeared in any of the many printed documents 
which we consulted. We obtained the text of the 
letter only from a copy of an old newspaper in 
the library. Doubtless the letter itself exists in 
the archives of the college, but we have a shrewd 
suspicion that it is somewhat dusty, like the old news- 
paper which was unearthed for us. Of any faintest 
reference to any documents relating to the college 
of later date than 1847 we found no trace. 

Not for the base or trivial motive of casting re- 
proach upon those who beyond doubt meant well, 


*“The three great practical branches to which a sci- 
entific education is to be — amongst us are, Ist, 
engineering; 2d, mining, in its extended sense including 
metallurgy; 3d, the invention and manufacture of ma- 
chinery. These must be deemed kindred branches, 
starting from the same int and gradually diverging 
to their more special applications, Mathematics, . . . 
chemistry, ... logy, mineralogy, ... car- 
pentry, masonry, architecture and drawing are all 
studies which should be pursued to a greater or less 
extent in one or all of these subdivisions. oe 
cherish a wish to see the observatory ... ready 
for use, and do not intend to interfere with (the accom- 
plishment by others of) this gant object. Nor do I mean 
to occupy the ground of another branch of science that 
will, I suppose, at a future time, present strong claims 
upon the public bounty. I allude to natural history. 
I beg to t further that the whole income of this 
school be devoted to the sition, illustration and 
dissemination of the practi sciences forever. . . . 
I now leave the whole subject in the hands of the 
gentlemen composing the ration.”” (Letter of gift 
of Abbott Lawrence, June 7, 1847.) 

“It is deemed by the Corporation a_ high priv- 
ilege, and a great reward for their labors, to be 
the stewards of such bounty; and they pledge their 
best efforts to carry fait! ny into execution the en- 
lightened suggestions with which the letter accompany- 
ing the donation is filled.’ (Resolution of ‘Acosplamae 
By RN Pony Bg Ry ER, 7. 

‘or both documents in full see Eng. News, May 5, 1 
p. 


and acted for the best according to their lights in 
this matter, do we again rehearse these facts, but to 
make it clear why it appears to us that the university 
still rests under a solemn and continuing obligation 
to retrieve the consequences of its past neglect even 
at much sacrifice of other aims. One curious evi 
dence and proof of this neglect is that, barring some 
possible trivial gifts, not a penny has been given 
to the school during the period of over 40 years in 
which new engineering schools by the dozens have 
been founded and risen to prominence, and have re 
ceived frequent further gifts. In the whole length 
and breadth of this land, is there another school or 
college of any kind, started with some prestige and 
grounds for hape behind it, which has had ne gifts 
of moment in forty years? 

There possibly may be one, but in our recent ex 
tended investigations into the history of American 
Engineering schools we have not run across such 
an instance; while we do know that almost every 
other institution of like initial standing, and every 
other branch of Harvard University without excep 
tion, has received many and large gifts during the 
period in question. But why should any man give 
money to an institution to which the very university 
which controls it gives neither thought nor care? He 
would show himself a fool to do so; and therefore 
men having money to give to engineering schools 
(among whom have been a number of Harvard 
graduates) have given it elsewhere, and found plenty 
of chances for doing so to advantage. 

Is the fact of such neglect denied and the, proof 
challenged? It is possible to deny it indeed, but 
only by making one concession which no reasonable 
man will either claim or concede, viz., that the 
management of the university dur- 
ing all this period since 1847 has beer 
exceptionally incompetent. For during’ that per 
im], and since the Lawrence Scientific School 
was founded, more than one hundred = engi- 
neering schools have been founded which are 
now flourishing institutions. A large proportion of 
these were started with less initial funds than 
Abbott Lawrence's first zifts of $100,000. 1t had but 
two predecessors and rivals when it was founded, 
both then weaker than itself. No one of these later 
schools was aided by a prestige as great as that of 
Harvard University, and few of the greatest of them 
were aided at all by any prestige’ of any institu 
tion. No one of them was founded in a better center 
for recruiting students, as events have since proved. 
No one of them had such a body of rich alumni to 
count upon for aid so soon as it was needed and 
desired. No one of them was aided in its forma 
tion by a sounder outline of just what an engineer 
ing school should be.* No other of any prominence 
has failed to attract further gifts as it needs and 
usefulness expanded; no other of any prominence 
has ever gone backward for more than a few years 
at a time. 

As, therefore, the school which had the greatest 
advantages of all in time, place and parentage is the 
only one which has gone backward, there is no 
possible escape from the conclusion that it has been 
mismanaged somehow, and only two horns to the 
dilemma of mismanagement; that it has been mis- 
managed from inmcompetency or mismanaged from 
indifference or neglect. As the general history of 
the university makes any charge of incompetence 
wholly untenable the other horn of the dilemma is 
alone left to us. And with this, all other known 
facts of the record are entirely consistent. 

We hail with satisfaction the evidence narrated 
that the era of indifferent neglect at least is over. 
It is the only danger which has ever threatened 
the school; it is the only serious impediment which 
even now stands in its path. There is plenty of time 
to retrieve the past; engineering education is ye! 
young, and has yet to grow greatly both in quantity 
and quality. Moreover, there is now a plainer ne- 
cessity to retrieve the past than ever before. He is 
but a shallow observer of the drift of events who 
does not see that scientific education is to constitute 
a more and more dominating fraction of the whole. 

The day is passing, if it has not passed, when a 
university will be anything but ridiculous which 


average 


* We have since learned from the letter of Mr. John 
R. Freeman, published in our issue of Sept. 1, how it 
happened that Mr. Lawrence had the requisite technical 
knowledge of what an engineering school should be ta 
draft such an excellent letter of advice as he did. Ut 
appears that he was largely indebted to the advice 
of his friend Mr. Chas. itorrow, one of the most 
eminent and thoroughly educated of our early engineers, 
and to-day perhaps the oldest living civil engineer. 
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claims to be a university of the first rank and does 
not inelude a high grade engineering school. This 
could not be foreseen fifty years ago, but no one can 
fail to see it now; or to see that the old-time A. B. 
course is to a large extent a mere survival, which 
will be chosen by a smaller and smaller proportion 
of college-bred men. We must not be misunderstood 
to advocate purely utilitarian training for any class 
of men, and least of all for engineers, or to believe 
that such is to be the education of the future. We 
don’t undervalue that broadening of the mental fac- 
ulties which can be had, perhaps best of all, by 
a moderate amount of training in the old-time 
“elassies.”” On the contrary, we have contended and 
shall contend that technical education is now too 
purely utilitarian; so nwrrow in its scope and spirit 
that it handicaps its graduates in the work of life 
by a too one-sided and narrow training. A great 
future, we believe, awaits that engineering school 
which will either demand or give a broader general 
training as the condition of graduation from the scien- 
tific courses. But the day is past when any university 
can safely treat the practical scientific professions 
as aere handicrafts, and ignore them in its organi- 
zation. 

liven if this were not so there is another practical 
reason why a university should treat its engineer- 
ing schools respectfully. Modern fortunes are made 
chiefly in the scientific callings, as they were not 
fifty or twenty years ago. Men of fortune only 
give to colleges. Colleges cannot live and grow 
unless qoney is given to them, Men give most to 
what interests them most; they are interested most 
in what they know most abeut. From a mere money 
point of view, where will Harvard or any other uni- 
versity be fifty years from now which persistently 
ignores engineering education in its seheme of in- 
struction? It will be nowhere; a decaying relic of 
the past. 

We rejoice at the evidence that these truths are at 
last perceived, and that the Lawrence Scinetific 
School is at last to be put upon its proper plane of 
efficiency. The effort only is enough, and has been 
any time these fifty years. The effort really made, 
it will undoubtedly succeed. 

LEGAL DOCUMENTS OF INTEREST TO 

ENGLNEERS. 
Setting Aside Engineer's Calculations. 

A contract was made with an irrigation company to 
construct a canal. The contract between the two par- 
ties contained the following provision: ‘“The work shall 
Le executed under the ‘direction and supervision of the 
chief engineer of the said canal company, and his as- 
sistants, by whose measurements and calculations the 
quantities and calculaticns of the several kinds of 
work performed under the contract shall be deterinined, 
end whose determination shall be final and conclusive 
upon the parties herein.’’ The contractor was to con- 
struct the entire canal. He sublet a portion of the 
work, and the sorgnrs provision was incorporated in 
the sub-contract. The sub-contractors finished their 
part of the work. and received their pay, according to 
the measurements, estimates and calculations of the 
chief engineer of the company. But they claimed that 
these estimates were wrongful and fraudulent, and the 
work was remeasured, and new estimates made by other 
engineers, and then they brought suit against the 
criginal contractor for the balance they claimed due, in 
which they were given a judgment. (Annett v, Gar- 
lend, Supr. Ct., Utah, 30 Pac. Rep., 365.) 


Obstruction of Water Course. 


Where, in an action for obstructing a water course, 
the evidence showed that the ditch making the channel 
of the stream in dispute terminated 10 ft. from a 
person's land, and the water spread out upon the sur- 
face of a meadow below, that person was not guilty 
of obstructing a water course in placing sods and sticks 
along the line of his land, to stop the flow of water 
thereon. (Hawley vy. Sheldon. Supr. Ct. of Vermont, 
24 At. Rep., 717.) 


LETTERS. TO THE EDITOR. 
COMMERCE AND THE LAKE WATERWAYS. 
Sir: At the opening ceremonies of the Chicago-Miss- 


issippi Canal, Sept. 3, Mr. L. E. Cooley said: 


The lake outflow added nothing to the St. Lawrence 
Valley, for the needs of commerce in that direction 
could have been better solved without it. 


Will you please state in the next issue of the News 
how the needs of commerce in that direction could have 
been better solved without the lake outflow? 

Also, in Mr. R. E. Peary’s letter published on p. 249 
of Engineering News of Sept. 15, are the words 
“tupic’ and “ski.” Please explain the meaning of 
these words, and oblige, Yours respectfully, 

A. M. Scripture. 


New Hartford, N. Y., Sept. 19, 1892. 


(We leave the first conundrum for Mr. Cooley to 
answer. “Tupic’ we presume, means the same as 
the Indian “Tepee,” the tents of skins, ete., which 
form the usual hebitation of nomadic tribes. 
The “Ski (or more usually “Skee"’) is the Norwe- 
gian snowshoe. It was fully described and illus- 
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trated in our issues of Jan. 18 and March 29, 
1890.— Ed.) 
MEANING OF “CALL” IN LAND SURVEYING 


PRACTICE. 

Sir: Replying to your note under Legal Decisions, on 
page 234 of Engineering News of Sept. 8, we would 
call your attention to definition in Webster's Interna- 
tional Dictionary under the word ‘“Call’’. 

(Amer. Land Law). A reference to, or statement of, 
an object, course, distance, or other matter of descrip- 
tion in a survey or grant requiring or calling for a 
corresponding object, etc., on the land. 

This apparently includes the use of the word in the 
decisions published. In the first one, King v. Mansfield, 
the question to be decided was one of boundary be- 
tween two surveys. It was insisted by one of the 
parties to the suit that “‘the jury should not have been 
contined to any ene connection unless that connection 
was called for in the field notes of the survey of which 
the location was in question.’’ The statement of the 
court continues, “Survey No. 8 calls for the north- 
west corner of the W. M. Williams survey. The Will- 
iams survey on the south calls for the north boundary 
line of the Richie survey,” ete. And again there was 
quoted the further contention that if the jury found 
that the “survey, the true location of which was in 
question, was located from the northwest corner of the 
old W. M. Williams, they would ascertain from the 
testimony the true locality of said Williams survey by 
ealls and. connections from the John Richie survey, or 
uny better marked and defined corner around the said 
Williams survey, originally located, regarding—tirst, 
calls for natural objects; sécondly, artificial objects; 
and, thirdly, course and distance.”’ This, the Court 
said, might be incorrect in that it only permitted the 
jury to locate the Williams survey from some call 
other than the Richie survey, when such call was bet- 
ter marked and defined than the Richie.- If there was 
a call as good and as certain as the Richie, the jury 
should be permitted to construct the Williams survey 
from such call, although they might be satisfied that 
it was no better or more certain call than the call for 
the Richie. Hence the statement reported for the 
News, “On a question of boundary between two sur- 
veys where the evidence as to the location of the calls 
in the field notes is conflicting, it is not proper to con- 
fine the consideration to one connection called for by 
the field notes, in disregard of evidence of other calls.” 

In the second case published, Miles v. Sherwood, one 
of the points insisted on was that “where a survey is 
made by protracting the lines from established cor- 
ners on a river front, and not actually measured, and 
no natural or artificial marks are called for at back 
corners, the survey should be run from the beginning 
corner, course and distance only changed so as to run 
to the last corner on the river, and it is not permissible 
to reverse the calls funning from said last corner, 
where it would lead to a different result.””. But the 
Court denied this, and declared that, “In ascertaining 
lost lines or corners of surveys, or in defining on the 
ground such as were never made in fact by the survey, 
no rule is better recogrized than that ‘the beginning 
corner in the plot or certificate of the survey is of no 
higher dignity nor importance than any other corner; 
and that reversing the courses is as lawful and per- 
suasive as following the order of the certificate.’ ”’ 

Youfs very respectfully, Law News Bureau. 

Chicago, IL, Sept. 13, 1892, 


THE PURDUE UNIVERSITY LOCOMOTIVE ON 
GRADES. 


Sir: I found some time ago, in the Engineering News 
for May 19, an excellent report of the paper [ pre 
sented before the American Society of Mechanical En- 
gineers, describing the Purdue experimental locomotive. 
The reproduction of the drawings was fine, and for a 
time I scanned the text with satisfaction. But at the 
chse of this most gratifying report I was given a 
terrible singeing for the statement contained in the last 
peragraph of my paper, in which severe handling the 
publication committee comes in for a share, inasmuch 
as they had admitted the paragraph. The report in 
question came to me just before the close of our col- 
lege year, and the demands upon my time were such 
that for several weeks I had not a moment to give to 
the matter. Vacation has not offered many opportuni- 
ties, and I find myself only now ready to shape you 2 
letter on the subject. I hope that the matter has not 
ceased, through lapse of time, to be of interest. 

Your report says, ‘‘Prof. Goss closes his paper with 
the following surprising error concerning the manner 
of testing the locomotive to represent its work on 
grades. 


“The matter of subjecting the locomotives to condi- 
tions similar to those of an inclined track has not been 
considered as in anvway essential to the present 
scheme, and no complications have been added to the 
mounting mechanism with this end in view. It would 
appear, however, if the point of contact between each 
driver and its supporting wheel be such as to make 
their common tangents represent the desired grade, 
that then the conditions of gradient would be met. 


The nuts on the drawbar readily allow such an 2ad- 
justment. . 

“Tt is to be hoped that this is not the way in 
which experimental work with this locomotive will be 
earried out, for if it is, we may expect to hear an- 
nounced to the world from the Purdue laboratory that 
coal consumption is no greater on grades than on a 
level, or any other like revolutionary statement,’ etc., 
etc. 

It will be observed that my statement, taken in con- 
nection with all that precedes it, is to the effect that 
the engine as mounted, may be subjected to the con- 
ditions of a grade in the same sense that it may be 
subjected to the conditions of a level track. That this 
statement is correct, I have no reason to doubt. Its 
truth can only be demonstrated by exact mathematical 
processes, but it can, T think, be made to appear from 
the following considerations. Thus, let A represent one 
of the locomotive drivers; B, its supporting wheel; w 
the load on A, due to its own weight and to the weight 
of the engine; and d the line of action of the drawbar. 
Also let the couple a b represent the turning moment 
with which the driver acts; and the couple ¢ e the 
opposing moment of the supporting wheel; the latter 
moment being supplied by the frictional resistance of 
the supporting shaft, and by the brakes which it car- 
ries. The center of A is in the same vertical line with 
the center of B. If, now, A drives B by rolling contact, 
the effect upon A is the same as though it were rolling 
along the line of the common tangent T, which in this 
case is the same as a level rail. If all conditions are 
constant, the work represented by the couple ab 
must have its exact equivalent first, in the work ab- 
sorbed by c e at B, and, secondly, in that represented 
by the stress in the drawbar. This, so far as I know, 
has not been called in question; it is mentioned here 
as an aid in making clear that which is to follow. 

Let it now be assumed that the driver is in the 
position A', and that a’, b',1s the mument with which 
it acts. Also let w' represent the lead on A',and 4d! 
the line of action of the drawbar. In this case it is 





Diagram Locomotive Driver 


IIlustrating Action of 
Resting on Supporting Wheel, 


evident: first, that, as in the previous case, whateycr 
be the value of the couple a', 6', it must be opposed 
by an equivalent couple, c, e; secondly, that, regardless 
of drawoar action, power must be given off by A' and 
absorbed by B, in order that 4 may be maintained in its 
pusition against the action of w:; thirdly, that, if the 
drawbar stress is to be the same for the position A' 
as for A, the moment a', b', must be greater than the 
mment a, b, and the moment ec, e, must be cor- 
respondingly increased; fourth, that the difference in 
the power developed in the two cases is due wholly to 
the change in the position of the driver fiom A to A’. 
But the driver at A acts as upon a level rail, T, and 
at A'as upon inclined rail T', which justifies the con- 
clusion that the difference of power required in the two 
cases is due to the difference in grade. Some correc- 
tion of drawbar stresses for change in angular position 
would be necessary, but such corrections would be 
small. 

It is apparent that the thought underlying the criti- 
cism was, that since the weight on the driver is not 
raised, no work can be done against gravity, and if no 
work is done against gravity, the conditions of grade 
cannet be met. Such a conclusion is at first sight 
natural, for it is true that no weight is raised, and no 
work done against gravity, but it is equally true that, 
by adjusting the engine as proposed, it will be in a 
position to require of the friction brakes an amount of 
work in excess of that represented by stress in the 
drawbar equal to that necessary to raise the weight 
over the grade. The action is precisely analogous to 
that of the well known Prony brake. The weight in 
such a brake is not raised, but it is sustained against 
gravity. The work is not against’ gravity, but by. rub. 
bing friction. The measure of the work, however, is 
that necessary to raise the weight against gravity 
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through a distance equal to that through which it 
would pass if it were to turn with the wheel. In the 
case in questicn, w' corresponds to the weight of the 
Prony brake. It is not raised, but it is sustained against 
gravity by rubbing friction, supplied by the brakes con- 
nected with B. The measure of the work done by the 
brakes in su-taini+g w' is equal to that which would 
be done if the weight raised along the tin 
cline T'. In what ba: be n sail I have assumed an 
up-grade movement; the principle. of course, will hold 
for a down-grade movement as well. 

Hoping that these suggestions will serve to remove 
the objection that has been made to the paragraph 
quoted, as given above, [I am Respectfully. 

Wm. F. M. Goss. 


were 


(It has sometimes seemed] to us that the very sen- 
sible definition of mathematics, “An aid to correct 
reasoning,” might with some propriety be changed 
to read: “‘“Mathematies is a hindrance to correct rea- 
soning.” Prof. Gess’ mathematical proof that the 
drawbar pull will vary with the position of the en- 
gine on the supporting wheels is correet enough. 
We alluded in our original crit‘'cism to “a grain of 
truth” in his statement that the conditions of gridient 
would be met when the tangents between the driver 
aml the supporting wheel represented the desired 
grade. Our criticism is that this is not a good or 
correct method of imitating the eonditions of actual 
practice, even for class instruction. 





It is to be re- 
membered that all the work done py this experiment- 
al locomotive is absorbed by the supporting wheels, 
no matter what its position upon them. The draw- 
har pull simply measures the work which is being 
done; and of course when the locomotive’s weight is 
on one side of the supporting wheel it exerts a 
horizontal foree which must be added to or sub- 
tracted from the pull on the drawbar to ascertain 
the actual work which is being done. Our conten- 
tion is, that nothing is gained by this change of posi- 
tion to the locomotive, and that it is misleading. The 
“comlitions of gradient” are, first, an increased load 
on the engine, and, secondly, an increased exertion 
of power. Hence, to imitate them it is only neces 
sary, first, to load the dynamometer to a point which 
will represent the resistance of the hypothetical train 
on the hypothetical grade and, secondly, to move 
throttle and reverse lever to such a point that the 
engine will run at the desired speed. The dynamom- 
eter will then truthfully measure all the work 
which is being done by the locomotive. If for any 
reason it is desired to deduct the resistance of the 
locomotive alone, due to the grade, it is so simple 
a matter to compute it (the weight and the rate 
of grade being known) that any student who could 
understand the effect of moving the locomotive back- 
ward or forward on the supporting wheels could 
make the computation instantly. 

But, in the second place, if the locomotive were 
moved back as proposed by Prof. Goss, the draw- 
bar pull would not represent the actual pull of the 
locomotive on a train on the given grade, for the 
front truck rests on a level rail, so he must com- 
pute the grade resistance of this weight in any event, 
and of the weight of the tender as well, if he de- 
sires to have the dynamometer indicate the actual 
work done behind the tender on a given grade. The 
grade resistance for the whole locomotive m‘'ght as 
well, therefore, be computed at once. Space forbids 
an extended discussion of the further practical rea- 
sons why the method under discussion is unwise. 
We may point out, however, that a movevent forward 
or backward, on the supporting wheels of about 4 
in. on the periphery of a 63-in. wheel will corre- 
spond to a change of grade of 1%. Necessarily there 
must be a greater stretch in the fastenings of the 
locomotive when working at its full power than 
when working at a moderate rate, and it is apparent 
that a very slight movement from this cause (which 
might even be periodic with the strokes) would ma- 
terially alter the rate of grade on which the engine 


was working, and hence the pull on the drawbar.— 
Ed.) 


CRUSHING STRENGTH, ELASTIC LIMIT, 
ETC., OF BRITISH BUILDING STONES.* 
Vety few systematic tests of the various properties 

of British building-stones have been published since the 

report of the Royal Commission of 1839 was issued. 

That commission was appointed to inquire into the 

question of “the selection of stone for building the new 

Houses of Parliament”, it issued a very valuable report 











* A paper Thomas Hudson Beare, Assoc. M. Inst. 
Cc. E. pons from Proc. Inst. C. EB. 





en the stones then chiefly in use, and the results of 
the experiments they carried out have formed the s:and 
ard of reference up to the present diy. It is a well 
known fact, however, that the qualities of the stone 
from any particular quarry are by no means constant 
As many new quarries have since been opened, also, 
it seemed that the time had come for a new series of 
experiments. 

The author determined to carry out tests on the fol 
lowing properties: Crushing strength, density.absorptive 
power as a test of weathering, and an ingniry into 
the behavior of stone under gradually increasing press 
ures with a view to determining the modulus or co 
efficient of elasticity. 

The author put himself in with a 
large number of quarry owners throughout the country 
with the object of obtaining specimens, and met with 
a very cordial response. Naturally, only a selection 
could be made of all the quarries now worked, but he 
endeavored to obtain as representative a collection as 
possible. Three specimens of each stone were asked 
for, in the form of 2'(-in. cubes, as such a cube of 
the stronger granites was the maximum size 
could be erushed in a testing machine of 100,000) Ibs 
capacity. 

The building stones in ordinary use may be 
as granites, limestones, dolomites and sandstones. As 
far os possible, specimens of these classes were ob 
tained from each district where they occur. 
A (omitted) gives a list of the 
stones, and the districts where they are 


conmunication 


which 


Classed 


Appendix 
quarries supplying 
situated, to 
gether with a few notes as to their use. 

After the specimens were received they were allowed 
to remain for some time exposed to the dry, warm air 
of the laboratory, till practically all the natural quarry 
water had been evaporated, and it was in this con 
dition that all the measurements and experiments were 
made. The general plen adopted was to test one of 
the three specimens at once for crushing strength; to 
use a second for density, absorption, ete., experiments 
and then to crush it; and to employ the third for elas 
tie tests before crushing it. 

Crushing Tests.-These tests were carried out in the 
large Greenwood & Batley testing machine belonging 
to the laboratory of University College, London; a hor 
izontal machine of 100,000 Ibs. capacity. The testing 
machine was described by Professor Kennedy, F. R. 8., 
in his paper on “Engineering Laboratories,""* In all 
eases the load was applied gradually up to the max- 
imum point. 


Bath Stone. 


Fig. 3a. 


The specimens were carefully prepared at the quar- 
ries, so as to insure parallelism of the two sides sub- 
special request the specimens were placed in the ma- 
chine i nsuch a way that the axis of pressure was per- 
pendicular to the planes of the quarry bedding. 

The faces of the cube to which the pressure was ap 
plied (in addition to the careful quarry preparation) 
were strickled over in the laboratory with a thin layer 
of plaster of Paris; when this was dry, it was easily 
rubbed and pared to a smooth surface, and to perfect 
parallelism of the two pressure faces. The surfaces 


* Proc. Inst. C. E., vol. Ixxxvili. p. 1. 
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thus prepared were applied directly to the steel faces 
of the dies of the testing machine, nothing whatever 
being interposed. This is a point of very considerable 
importance in the testing of stone and similar ma- 
terials, and it appears to the author that many of the 
very discrepant and anomalous results so often ob 
tuined in such tests may be easily explained by consid 
eration of the methods adopted for holding the spect 
mens in the testing machine. It has been a common 
practice to interpose between the specimen and the dies 
of the machine sheets of lead or thin pieces of soft 
wood, with the idea that this would secure a perfectly 
uniform pressure all over the cube, in consequence of 
the softer lead or wood vielding and thus accommodat 
ing itself to inequalities in the pressure from want of 
parallelism or roughness in the two faces of the cube 


It is 


however, quite certain, whether the above re 


sult is obtained or not, that the introduetion of the 


lead or wood very largely reduces the crushing strength 
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Fie. 1 Effect of Absorbed Water on Crushing 
Strength of Bath Stone. 
A, Crashing strength. B, Ditto, after immersion in 


water for seven days and redrying. C, Percentage of 


water absorbed. 


of the specimen, and the reason is not far to seek 
The compressive forces produce lateral dilatation, and 
right-angles to the line of 


consequently a tension at 


pressure; now under the great pressure necessary the 
lead flows laterally, and the friction thus caused b 

tween it and the face of the cube sets up a very consid 
erable tensile stress additional to the one mentioned 
above, the result being that the cube is torn asunder 
into a series of prisms parallel to the axis of pressure 
by this augmented lateral tensile stress, and the frac 


ture is quite unlike the typical one of stone or such 


material when crushed in the form of cubes. The au 
thor investigated this point, and determined the result 
ant loss of strength in using such interposed sheets of 
lead, etc., by a series of comparative tests, the results 
of which are given in the subjoined table. 


The enormous reduction of strength, varying from 36 
to 55%, is very apparent, and the fact that the loss 
is greater the stronger the stone points very clea#ly 
to its origin, viz., the lateral flow of the lead under 
the great pressure to which it was subjected. The use 
of thin pleces of soft pine is still more destructive. 
Three specimens of Corncockle were tested; two with 
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lead interposed had a mean strength of 195.1 tons per 
square foot, while one with pine carried only 145.4 
tens before breaking up into a number of prisms.* 
The author is therefore of opinion, that, for the sake 
of obtaining accurate and uniform results, stone cubes 


should always be prepared and tested in the way 
adopted in these experiments; in a few cases he iuter- 


Influence of Interposed Lead Sheets on the Strength 
of Stone Cubes. 
Loss of 


Crushing strength by 
strength. use of lead. 


Name a pe me 
of No. Method of Tons per Ton per 
stone: cubes. bedding. . foot. sq. foot. P.c. 
3innie . 1....Lead Win, thick. 253.4) 154.1 37.8 
a A eae 2.... Plaster of Paris.. 407.51 grt ee 
Hermand... 1....Lead Win. thick. 253.4) 130.7 35.5 
White hailes 1’ Lend 46 io thick. om Saat 
fhite hailes 1.... p. thick. F ‘ 
» = 2 +. tone of ee: ar] 369.3 55.3 
Arbroath... 3....Lea in. thick. ‘ 4 9% 
_ ... 3....Plaster of Paris. 558 1/ 237.0 42.5 
Craigieith,.. 3....Lead Win. thick. 408.9 453.0 52.6 


.. 3....Plaster of Paris. 


Note.—-For the first three stones the cubes were all cut 
from one block. This was not the case for Arbroath or 
Craigleith, the second sets being obtained at a later date. 


posed between the die and the plaster of Paris face 
millboard (which is practically incompressible at the 
pressures used), but it did no good, and if anything, 
harm. There is no necessity for anything, except the 
thin layer of plaster of Paris, which, to all intents and 
purposes, becomes part of the stone cube. 

These interesting results emphasize also very clearly 
the effects of bad bedding in structures in reducing 
the strength of the stones used. 

One cube, or in some cases two cubes, were, after 
drying in the laboratory, tested at once to destruc- 


tion. There may be recognized in the appended 
tables, in which all the results are given, by 
the absence of any figures in the columns for 


the other tests. It so happened that the first stones 
tested were Bath and other oolitie limestones, and the 
author found that there was apparently some reduction 
of strength caused by the immersion in water and 
subsequent redrying; he, therefore, as far as this class 
of stones was concerned, abandoned this plan, and 


tested two samples of each set at once to destruction, 
for elastic 


reserving the third as before work. For 


FIG, 


ibsorption tests two other cubes of each stone 

obtained from the quarries and eventually 
crushed. No such effect was found in the case of the 
sandstones, dolomites, or granites, and with them, 
therefore, the original plan was adhered to. Whether 
there really Was a loss of strength is not quite cer- 
tv in; the curves in Fig. 1 show graphically the 
strengths of the two series of Bath stones, and it wiil 
be noticed that the curve indicating the crushing-loads 
for the immersed and redried cubes does show a dis- 
tinct tendency to fall below the one for the series 
which was not placed in water; Fig. 1 also shows by 
unother curve the relative absorptions of the different 
stones, 

In general, there was no preliminary cracking no- 
tiveable. Most of the stones gave way quite suddenly, 
nud the type of fracture was that shown in Figs. 2 and 
3, which are photo-zincographic reproductions of frac- 
tured cubes. Let a cube or other solid be subjected 
to direct compressive forces, and on any plane section 


the 
were 


* This point is noticed in Stillman’s “American Jour- 
nal of Science and Arts,"’ vol. xxii., pp. 30-38. Also in 
Unwin, “The Testing of the Materials of Construction."’ 
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inclined to the axis of pressure; there will be on this 
plane a normal component and a tangential component 
of the axial pressure. The latter will tend to produce 
shearing strain on this plane, and were it the only 
internal force present it can easily be proved that it 
would reach its maximum value on planes inclined at 
45° to the axis; but there can be no doubt that the 
normal component interferes with this by producing a 
resistance to the rubbing of the two surfaces over one 
another in the act of shearing. The plane at which 
shear does take place is therefore often not inclined at 
45° to the axis; furthermore, the lateral dilatation be- 
fore mentioned effects the result, causing the sides 
often to break off into prisms. 

Were the maximum shear to occur on planes at 45° 
to the axis then the cube would tend to break up into 
six pyramids with their apices at the center. Gener- 
ally the two corresponding to the top and bottom faces 
(i. e. the ones in contact with the dies) remained in- 
tact, and could be removed from the machine; but the 
others usually crumbled into irregular pieces or dust. 
In several cases, however—notably the oolites—the side 
pyramids also remained unbroken, the fracture being 
quite perfect. 

In the tables, the stones are grouped under the four 
heads of sandstones, dolomites, limestones, and gran- 
ites, and also largely in districts. It will be seen that 
the figures for crushing-loads are very closely concord- 
ant, and largely they speak for themselves. The mean 
crushing-strength for each class may, however, be use- 
ful. It was as follows: 


Mean of crushing strength. 


Tons Lis. 
Varieties. Samples. per sq. ft. per sq. in. 
Granites........ 13 49 1,122.2 17,500 
oe 18 7 141.3 2.200 
Sandstones...... 2 88 489.8 7,620 
Dolomites....... 4 16 500.5 7,800 


* This mean does not include limestones which are not 
oolitic, and does not include the immersed and redried 
volites. 


As a rule, the results are higher than in the older ex- 
periments, and agree better with each other. In the 
case of Bath stones, two means have been give: tlhe 
one in brackets is for the cubes of each set, which 
were not immersed in water, while the other includes 
them all. Every test which was made is included in the 
tables. 


Density.—Each cube was accurately measured to ob- 
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tain its exact cubical contents, and carefully weighed; 
then this weight was compared with the known weight 
ef an equal volume of water at the standard tempera- 
ture. ‘Che very close agreement of the results where 
two or more cubes of one kind of stone were tested is 
sufficient proof of the carefulness and accuracy of these 
results. In the case of the granites, since the absorp- 
tion of water is exceedingly small, the specific gravity 
or density was also determined by weighing the cube 
in air, and then in water; this method also gave very 
elcse results, and in strict agreement with those ob- 
tained by the other plan. The weight per cubic foot 
has been calculated from these density results, assum- 
ing 1 cu. ft. of water to weigh 62.42 Ibs.; the mean 
density is used for the calculation where there are sey- 
eral results. 

Absorption of Water.—For this test, the cube, after 
it had been measured and weighed as above described, 
was lowered gradually into a vessel of water (earthen- 
ware crocks were used), and left there for a period of 
rix or seven days. Saturation probably occurs within 
a very few hours, but it is safer to leave the cube 
under water for some days. At the end of this time 


Designed by A. G, Ashcroft, Assoc. M. Inst. C. E. 


Sept. 22, 1892. 





the stones were removed, wiped with a dry cloth to re- 
move adherent water, and at once reweighed. The 
gain of weight compared with the figures for the dry 
stone is that due to the water absorbed. In column 
7 of the tables, the results are expressed as u percent- 
age of the original weight, by dividing the gain by the 
dry weight. It may be mentioned that every care was 
taken to have the stones thoroughly dry before be- 
ginning these tests, and they were allowed to again dry 
before crushing them. The water used for a few of 
the carlier specimens was drawn from the College ser- 
vice-supply, but for all the others, pure distilled water 
was used. 

That there was some dissolving action going on in 
the case of the oolites was shown by the condition of 
the water in the vessels after the stones were removed; 
It was slightly cloudy, and there was a distinct sedi- 
ment. This is quite sufficient, probably, to account for 
any apparent loss of strength. 

Of course, to be at all comparative, absorption tests 
must be made on cubes of the same size, so that the 
surfaces exposed to the water may bear the same 
relation to the volume of the cube. It is, therefore, 
not easy to compare one set of observations with an- 
other; in this case they are strictly comparable, as all 
the cubes were of the same size, and treated in pre- 
cisely similar fashion. The relative amounts of ab- 
sorbed water must be a very good guide to the relative 
weathering power of stones, since it shows to whut 
extent deleterious agents in rain water and fogs will 
penetrate the stone, and, furthermore, a freely absorb- 
ent stone must be very liable to the destructive action 
of frost. Summarizing again, in order of absorption, 
oolites (average of 27 snimples), absorb 8.06% of their 
dry weight; dolomites (average of 4 samples), 5.43%: 
sandstones (average of 26 samples), 4.68%; granites 
(14 samples), 0.27%. 

Fig. 1 shows diagrammatically for Bath stones the 
relation between absorption and strength to resist 
crushing, and also the apparent resultant loss of 
strength. There are two sets of cubes of Westwood 
Ground, one set having been treated by Mr. 
Kessler’s process for hardening and preserving cal- 
careous stones. The effect of its application seems to 
be a slight reduction in strength, with also a slight 
lowering in the quantity of water absorbed. ‘The proc- 
ess is largely used in France, and seems to be very 
successful ia reducing and checking decay of oolite 
and other limestones. 


€ND ELEVATION, 


Coefficients of Elasticity.—It is a matter of extreme 
difficulty to obtain these coefficients for stone. The 
specimens operated on are necessarily small, and the 
quantities to be measured very minute. It is a ditiicult 
ehough matter to obtain thoroughly trustworthy re- 
sults when dealing with iron and steel, the specimens 
ef which can be made in lengths of 10 ins. and up- 
ward; when dealing with only 2% in. cubes, it becomes 
impossible to use any ordinary strain-measuring ap- 
paratus. The author, therefore, requested his assistant, 
Mr. A. G. Asheroft, Assoc. M. Inst. C. E., to under- 
take the devising of a measuring gear, for use with 
these small cubes, capable of magnifying about 2,500 
times. The essentials were, the gear must be very 
sensitive and free from all inertia and resultant back- 
lash. After several trials, the apparatus shown in Fig. 
4 was elaborated, and was finally used in all these 
tests. 

The principle on which the gear is arranged is to 
obtain the needful magnification by a system of levers, 
that is, by mechanical exaggeration, @nd not by optical 
means. A brass frame, a, embraces the cube, and is 
attached to it at the top and bottom by two pairs of set 
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serews; the centers of these pairs are exactly 1% ins. 
apart; this forms the length on which the coumpres- 
sions are measured. The brass frame a is ofade in two 
pieces, each piece being a square frame with two up- 
rights at opposite ends of one diagonal, thus the two 
pieces when placed together form a hollow prismatic 
frame: the two parts are secured together and united, 
with freedom to move relatively to one another, by 
eight spring pieces, b. One of the two sides of a sup- 
ports on one side an arm c, and on the other a long 
arm 4, with a scale attached to it; the arm ¢ carries at 
its end at right angles to itself a small piece of steel 
e. the attachment being a spring one,; on the end of 
e is a center dot. Surrovnding the frame a is a cross 
frame f, which is made double for balancing purposes; 
this cross frame is attached by spring pieces of the 
“Emery” type (which take the place of knife edges), 
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throughout in the construction, and the lightness of all 
the parts, the author believes that all backlash has 
been eliminated, and the gear is extremely Sensitive; it 
also accommodates itseif to any inequalities in the 
pressure. The actual magnification was determined by 
testing it against the laboratory standard gear on u 
piece of cast iron prepared for the purpose. It proved 
to be 2,558 times. This calibration gave also an op 
portunity of testing its delicacy and accuracy before 
using it with the stone cubes. 

The method of carrying out the tests was as fol 
lows: A load was applied sufficient to keep the specimen 
with the gear attached in its position in the machine 
between the ties, and the corresponding scale reading 
was taken as Zero; this load varied from 250 Ibs, to 
1,000 Ibs. per sq. in. This plan was adopted to pre 
vent any possibility of derangement of the gear by 
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Fig. 5. Sandstone. Fig. 6. Sandstone. Fig. 7, Sandstone. 
” A, First test. sia A. First test. ‘ : wn A. First test. 
1087, Prudham ... { B. Second test. 1198, Darley Top) }° sacond test. 1202, Lightcliffe Bed, { B. Second test. 


1134, White Plean - — 


A. First test. 


1140, Dean Forrest { 1205, Aspatria .. 


( B. Second test, 





Fig. 8. Dolomites. 


1061, White Mans { A, First test. 
Wes cceiiese C. Third test. 


1062, Red Mansfield { e } band — 


{ A. First test. 
\B. Second test. 
/ A. First test. 
** |B. Second test. 


1200, Bramley Fall 





' 


Fig. 9. Limestones. 


1058, Doulting Fine j A, First test. 
Bed . ... LB. Second test. Park.. | B. second t st. 

1059, Doulting Che- j B. Sezond test. 
lynch Bed.. (C. Third test. 


Plane of pressure parallel to bedding. 
1102, Lightcliffe Bea, { A- First test. 


(BB. Second vest. 
plane» presevre perpendicular to b'd’g 





Fig, 10. Bathstones. 
1075, Monks \ A. First tost. 


First test, 


” . . JA. 
1078, Corngrit... LB. Second t: st. 


1065. Brown Weath- j A, First test. 1060. Ham Hill A. First test. 1081, Westwood j A. First test, 
118 Yau ees .(C, Third test. see, A ; rs Fre B. Second test. Ground.. | B. Second test, 
» Yellow Mag- 2 Ancaster Free- oe 
* nesian Line! A. First test. © OUR aa A. First test. 


stone........ \ 





2, to each of the two halves of a; on the end of this 
cross frame, close to the piece e, is another center 
dot. Any compression of the stone cube will cause the 
cross frame to move relatively to the arm ce, and the 
distance apart of the two “Emery” springs being 0.3 
in., while the horizontal length of ¢ is 7 ins., there is 
& resultant exaggeration of the cube’s compression, at 
the center dots, of about 23-fold. Resting by means of 
needles in the two center dots is a pointer h, whose 
length is 100 times the distance between the two 
needles; the end of the pointer as it moves over the 
seale has, therefore, a motion 100 times as great as 
that of the center dots relatively to one another, or 
magnifies between 2,300 and 2,400 times the compres- 
sion of the cube. By the system of springs used 


5 A. First test. 
nana i B. Second test. 
) A. First test. 
| B. Second test. 


1106, Aberdeenshire, Hill of Fare.... { Se , 


shocks, in putting on and off the load, such as might 
eceur if the pressure had been entirely removed, and 
it was easy to let back the load to these amounts when 
taking sets. The loads were then increased gradually 
by 250 Ibs., 500 Ibs., or 1,000 Ibs. per sq. in., at a 
time, according to the strength of the stone, and each 
time readings of the position of the pointer on the scale 
taken, till the highest load it was desired to apply was 
reached; the load was then let back to the starting 
lead, and the permanent set measured. A fresh set 
of observations was then made with this new zero, the 
same method of procedure being followed. In a few 
cases still further series of readings were made: but as 
in most cases, the additional permanent set produced 
by the second application of the load was extremely 














small, these additional series were not made unless 
something anomalous had occurred 
The results are given in columns 8, 9 and 10. The co 


Crushing Strengths, Absorption, Density, Co-effi 
cients of Elasticity, Etc., of Building Stones. 
Condensed from Tables of Thos. Hudson Beare. 

: ~- Co-efficient of 
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testis. stone. Sandstones. & 
Prudham...... 78,200 2 


Gunnetton.... 
CRAB. .-cccces 

Corsehill...... 
» Polmaise...... 
3. White Plean. .. 
3’. Arbroath...... 
3. Auchiniee.... 





101,600 
119,000 
146,000 
134,600 

62,900 















3. Craigieith..... 3.61 dusteee 
%. White Hailes. . 3.71 TEM), LOND 
%. Dean Forest. . 5 2.71 172,000 
> Gatelawbridge. 495.7 5.84 Gs... 

Blue Hailes.... 450.7 4.70 SOU) 
3. Binnie......... OGD.) 5.22 152,34) 
3%. Hermand...... 457.4 4.70 191 0) 
3. Howley Park.. 466.7 4.00 L1G. 
2. White Grinshill 200.3 7.80 101,000 15.500 
3. Darley Top.... 516.7 3.40 120,200 LOO 2 
>. Hercules Ridge 335.7 3.600 154.200 171.2008 
%. Bramley Fall.. 238.4 3.70) 106,800 Dbb tue 
3. Ackworth..... 1 5.00 0 ©661.960 90,060 
3%. Robin Hoed... S74. 3.90) 127,200 132,264) 
3. Aspatria. 8.0 =664,090 SU, 100 





+. Lighteliffe.... 1,020.5 
Dolomite 


2.50 191,600 241, 400¢f) 


4. White 
Mansfield... 461.7 140.1) 5.01 200,800 255, 000d) 
4. Red Mar sfield.. 501.0 143.2 4.58) 127,100 198,70 Ke) 


» Yellow mag 
nesian lime- 
stone.. 577.4 145.4 4.62 406,100 
‘ 


3. Anstom... .... SUL 82.2 TM) QO Se) Oe 
Limestones, 
4. Ancaster...... 552.6 156.5 2.42 289,700 ALK) Sim) 
3. Portland 
base bed... 287.0 137.6 6.84 


Portland 
base bed... 146.8 124.5 11.10 

3. Portland 
white bed... 204.7 132.3 





3. Ketton........ 101.7 127.9 Le 
3. Limestone 
(crystalline)... 956.2 174.7 ic -Setebee oeneee 
2. Corsham Down 100.5 131.6 sa ah 61.080 L1G, 
a - - 04.5 127.6 11.12 72,400. ; 
> Farleigh Down... 62.5 120.5 12.64 147,000 145, Lon 
>. Monks Park... 139.6 1236.7 7.74 . e< eoes 
> Box ground... 97.5 127.9 8.10 138,700 12) 2u) 
+. Coombe Down, 117.7 128.6 6.19 sees 
5. Corngrit...... 134.5 133.6 8.72 100.500 
> Stoke ground... 90.0 126.3 11.14 164.000 
5. Winsley ground 100.7 1232.9 7.74 WA0o) ..... 
>. Westwood gr’d 110.2 130.3 9.12 62,500 128,90 
+. Westwood gr'd 
(flated)..... 111.5 122.3 8.46 
106.9 7.61 
>. Doulting fine 
POE esccces 111.6 125.0 10.70 97.580 121,000 
108.0 eviee 5D 
> Doulting Che- 
lynch beds.... 180.8 150.4 3.42 357,600fe) 270,000 
eainht 5 -atesoe A Cadence tas 
3. Ham Hill..... 166.3 156.0 ..... 140,000 164,500 
4. Ancaster free 
eee 184.0 140.4 6.27 120,100(b) 150.500 


4 Granites. 
5.West of England 
Penrhyn....1,000.2 165.4 0.12 





3. Cornish Grey. & 1.7 = «.... 468,500 538.500 
2. Aberdeenshire 1,2° 162.9 O.58 eee aes 
3. Corennie..... 1,¢ 159.1 60.42 140,700 
3. Aberdeenshire. 

> ee 987.1 169.1 OD 
3. Aberdeenshire. 


Kemnay....1,088.5 164.1 06.42 
1,211.1 161.0 0.21 
3. Aberdeenshire. 
Craigton. ... 1,282.0 
Aberdeenshire. 
Peterhead. .1,207.7 158.5 0.29 644,000 657,000 
3. Aberdeenshire. 
DCCs «cess 1,105.8 165.4 0.19 587.000 621,400 
3. Aberdeenshire. 
Hill of Fare. 1,360.3 1604 0.40 ....... pecan 
eoees 157.9 .... 381,000 460,400 
3. Aberdeenshire. 
Selattie.... S505 161.0 0.10 266.000 321.700 
3. Aberdeenshire. 
Persley grey 942.8 162.3 0.19 522.200 
3%. Aberdeenshire. 


Rubislaw...1,098.8 163.7 .... 445,000 25.200 
SD Gas ccicse cece. Re “sae abs We vehee 
3. Ben 


Seta. GOOG BERMR. WUE “ccescne / aservian 

Note.—1 ton (of 2,240 Ibs. per sq. ft.)<15.56 Ibs. per 
sq. in., whence a modulus of 100,000 tons per sq. ft 
1,556,000 Ibs. per sq. in. 

(a) Obtained from rock 177 ft. beneath the surface. 

(b) Second application of load. 

(4) “hird application of load. 

‘e) Sixth application of load. 

(f) Another sample stowing almost identical quall- 
ties otherwise, had a coefficient of only 127,800 ton« 
on reap lication of load Result of first application not 
recorded. 


efficient again illustrates the effect of the more compact 
arrangement due to the natural crystalline character 
rangement due to the natural crystalline characte? 
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The wean for the limestones (omitting 1,059), are 133,- 
530 and 150,750 tons per sq, ft.; they are thus for the 
first test of nearly the same value as those for the 
sandstones in the state of ease. 

The granites are illustrated in Fig. 11. The range 
of stress is, of course, much greater, but they also 
exhibit the above characteristics. Much less set was 
produced by the first loading; this is seen by the closer 
approximation of the two values of the coefficient of 
elasticity. The value of the coefficient is for the first 
test 479,000, and for the other test 522,100 tons per sq. 
ft., or in Ibs. per sq. in., 7,450,000 and 8,121,000, respec- 
tively, about a quarter of the corresponding values for 
steel, 

The author believes these figures will be of consider- 
able interest and importance when the design of struct- 
ures is being dealt with, where great weights have to 
be carried on foundations or by piers and columns, and 
us alse affording data for calculating the stresses thrown 
upon tnasses of masonry by expansion and contraction 
due to changes of temperature. It had originally been 
intended to also deal with these constants by means 
of transverse tests, and to extend the inquiry into the 
transverse strength of some of the leading stones. 
I’ressure of work has necessitated the postponement cf 
this and a few other points, but it is proposed to under- 
take the Inquiry very shortly. Enough has been done 
to show the value, necessity, and importance of sys- 
tematic tests of stone when being used. in large works. 
Engineers, who would never dream of employing iron 
snd steel without careful tests, accept large quantities 
of stone without any form of test, trusting merely to 
a casual examination. Although stone is not subject 
to the imperfections and carelessness of manufactoring 
processes, still, like all natural substances, it varies 
greatly in quality, and hence the need of tests is just 
us great as in the case of manufactured articles. 


The preceding table is very considerably abridged 
from the table which concludes the paper in the 
Proceedings Inst. (. E. in the following respects: 

L. In omitting all record of the laboratory num- 


be Ts, 


2. In omitting all records of the separate 
for crushing load, but only giving the mean. 

3. In omitting all record of the separate tests for 
density, but only giving the average. As a rule, as 
might be expected, the specimens having only a 
lite greater density showed a very marked increase 
in crushing strength. For example, the eight speci- 
mens tested of Praudham (the first in 
the table) compared as follows: 


tests 


samlstone 


Mean crushing load: tons per sq. ft. 

473.8 308.8 517.3 451.2 454.2 408.5 4724 465.2 

Density (for those stones whose density was taken): 
2 oF *r 


BPD eee 5 exes ec: es enqn 2.51 


) om 
2.26 2.2% 


4. In omitting the column of range of stones in 
the elasticity tests. As the accompanying diagrams 
the stones displayed substantially the same 
laws (though not the same coefficients by any means) 
as metals do. The usual range of the sandstone 


show 
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dolomite and limestone tests was from 32 to 192 
ions per sq. in., though some, lacking sufficient crush- 
ing strength, were only tested up te 128 tons, or even 
64 tons. The first dolomite given was tested for 
elasticity up to 257 tons. The granites were mostly 
tested from 64 up to 514 tons, though the first and 
fourth above the last were tested only to 386 tons, 
and the third above the last to 257 tons only. 

It will be seen that the granites have a very high 
modulus of ekisticity, averngng about one-fourth 
that of steel. The sandstones were from 15 to 20 
times as compressible as steel, or 4 or 5 times as 
compressible as granite. The fact that the modulus 
is so increased after the first test is a curious one, 
never before observed to our knowledge, though 
fairly inferable from the behavior of metals. 


A CHICAGO GRADE CROSSING. 

The problem of the improvenrnt of the railway 
terminal systems of Chicago is rendered particularly 
difficult of solution by the confused and intricate 
crossings and interlacing of the tracks of different 
companies at several points, These grade crossings 
are a serious hindrance and danger to both railway 
and street traffic, as we have several times pointed 
ous in our articles on the Chicago terminals. To re- 
arrange these tracks and place them on an elevated 
structure would be an enormously expensive work, 
but, as pointed out in an abstract of the report of 
the Terminal Commission (Eng. News, July 21, 
1802), it is recommended that all tracks entering the 
city shou!d be elevated, and that all existing main 
tracks should be excluded from the district north of 
22d st., the main terminals being placed south of 
that boundary. According to this report there are 
no less than 1,500 crossings of streets at grade, but 
the number of combined track and street crossings 
at grade is not given. 

We present herewith a plan of one of the most 
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& Santa Fe R. R., Chicago & Alton R. R., Chicago 
& Western Indiana R. R., Chicago, Madison & 
Northern branch of the Illinois Central R. R. There 
are three signal bridges; No. 1 is 66.6 ft. long, No. 
2 is 68 ft. 11 ins. long and No. 3 is 99 ft. 6 ins. long. 


Train Movements at Stewart Ave. Crossing, Chi- 
cago. 
From 6a. m. 


‘ Passenger. Freight. Local 

July 19. Thr’gh. Swit’h. Thr’gh. Swit’h. Eng's. Total. 
6to7u,.m.... 1 6 12 33 
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The plant is operated from a single central tower, 
and comprises 50 working levers, 84 switches, S6 
signals, and 22 double slips with movable frogs. 

The total number of train movements is nearly 
1,000 per 24 hours, and the hourly numbers are 
shown on the accompanying table. In our issue of 
June 23, 1892, we described the new inter‘ocking and 
signal plant at the Waterloo terminal station in 
London, of the London & Southwestern Ry., where 


PLAN OF TRACKS AT STEWART AVE. CROSS- 


complicated railway grade crossings we have ever 
seen, which is what is known as the Stewart Ave- 
nue crossing in Cliicago, near the intersection of 
Stewart Ave. and 21 St. This complex crossing has 
been equipped with signals and interlocking plant 
by the Union Switch & Signal Co., of Pittsburg, 
Pa., to which we are indebted for the accompany- 
ing plan and particulars of train movements. There 
are tracks of five different companies crossing and 
connecting in the, most confusing manner in a 
space of about 1,200 ft. by GOO ft. and the design- 
ing of the signal and interlocking system must have 
been most difheu!t and unpleasant. 

The accompanying plan shows the arrangement of 
the tracks, and the letters and arrows indicate the 
tracks of the different companies and the direction 
of the traffic. The railways are as follows: Pitts- 
burg, Fort Wayne & Chicago Ry., Atchison, Topeka 
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there are six main’ tracks running into a trainshed 
having 18 tracks. At that station a year ago, there 
were 857 train movements between 7 a. m. and mid- 
night, against 842 between the same hours at Chi- 
cago, indicating a much greater efficlency per work- 
ing lever, as the Waterloo station plant is operated 
by 236 levers, as follows: 

Signal levers, working 47 connections 

Switch levers, working 81 switches 

Facing switch lock levers, working 68 switches.... 
Gear levers, working to three positions............ 


‘ 
Setting levers for alternative routes............-+. 16 
Space levers 15 


Total number of levers 


CHICAGO'S NEW FOUR-MILE LAKE TUN- 
NEL AND ITS APPENDAGES. 
By Bernhard Feind, M. Am. Soc. C. E. 
(Concluded from p. 245.) 
Extra Claims for Work on Four-Mile Tunnel.* 
The contractor for the tunnel, Mr. Andrew Onder- 


donk, claimed extras on certain sections of the 
single 8-ft. and the double 6-ft. tunnel, on the ground 
that the city misrepresented the character of the 
soil to bidders. Mr. Onderdonk also claimed extras 
for timber and lumber built in outside the regular 


*This section was added at our special request after 
the articles which appeared in our issues of Sept. 8 
und 15, 1892. were written. Mr. Feind, it may be 
added, was First Assistant pe meer during con- 
struction, or a greater part of ‘the construction of the 
tunnel,—Ed. 
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cross section of the tunnels and not included in the 
regular estimates. As to the first claim, records of 
borings were furnished bidders showing the soil 
to be all clay hardening with increasing depth, while 
several very troublesome soft and wet strata had to 
be dealt with as stated in the article which appeared 
Sept. 8. The specifications state that “the ground is 
believed to be good clay with occasional pockets 
of sand and water,” but that “the contractor must 
take the work at his own risk.” 

As to the second claim, the specifications stafe 
that “all exeavated space outside of the regular 
brickwork shall be filled solidly with masonry.” 
But ét would have been absurd to attempt such a 
thing in the soil encountered, and the contractor had 
to build in a great amount of timber and lumber of 
all kinds to hold up the cross section during con- 
struction. 

The specifications state that “all claims for extras 
must be submitted to the Commissoner of Public 
Works in writing at the end of each month, and 
failing to do this the contractor shall forfeit all his 
claims for extras.” Mr. Onderdonuk failed to do 
this. He made efforts, however, to have the price 
for certain sections of double G6-ft. tunnel definitely 
adjusted in advance by the Commissioner of Public 
Works, in which efforts he was not successful, the 
Commissioner leaving this price for future adjust- 
ment, 

The amounts claimed for extras are as follows: 
21,076.42 lin. ft. of single 6 ft. tunnel, at - 5 

OS PP ere cre - $252,917 
7.237.8 lin. ft. of single S-ft. tunnel at 


ge OS SPP ee 75,986 
784 M. ft. B. M. timber and lumber at $43. = 33,712 
rt Pee we eda xs oa as cows $362,615 
The amounts of the awards were: 
21,047 lin. ft. of single 6-ft. tunnel at $4 
SE iba a db 0.6.4.6 salle paw bi aia etic $ 84,188 
7,236 lin. ft. of single S-ft. tunnel at $7.50 
additiowal ...... ee pot aoe mee eke ghee ore 54,270 
OO M. ft. B. M. timber and lumber at 
ere Dee a ae Rac cus hous ves nis chevee eee 
0 SOE a ee 
The award was made (1 now extract from the 


Chicago “Tribune”) partly on the basis of evidence 
given by the experts, who were Gen. Wm. Sooy 
Smith, General FitzSimons and _— the 
The average of the estimates of these three 
experts of the excess of the proper price 
for tunnels in soil like that which was actually 
encountered (or, in other words, of the 
of the probable lowest bid under the assumption 
that the bidders were familiar with the true condi- 
tion of the soil), over the price actually paid by the 
city, was cut in two by the board of arbitration and 
one-half of this excess was awarded the contractor 
as additional price. 

The amount awarded for timber and lumber built 
in was based on statements furnished by the writer, 
which Mr. Onderdonk accepted at once. 

The board of arbitration consisted of a number 
of aldermen, members of the Finance Committee of 
the City Council. The findings of this board are 
final, by previous agreement between Mr. Onder- 
donk and the city. 


writer. 
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ELECTRICAL MEASURING INSTRUMENTS. 
(Continued from page 259.) 

Electric meters may be divided into several classes: 

The chemical, or electrolysis, meter is largely used in 
America for direct current work. A low resistance is 
inserted in the main circuit, and a high resistance in 
shunt to it. In the high resistance circuit a voltameter 
is inserted. Mr. Edison uses zine in zine sulphate for 
his voltameter, and appears to get very good resuits. 
if amalgamated zinc is used, an electromotive force 
of a millionth of a volt cn the voltameter is enough 
to work srch a meter; there should be no error if 
the zine sulphate solution is used diluted so that it 
remains homogeneous, and if the plates are well amal- 
gamated. This meter is not used in this country. It 
has only one drawback, and that is that the deposits 
have to be weighed. On the other hand, it has the 
advantage of cheapness in manufacture, and is not apt 
to get out of order. It is then a question whether the 
tronble of weighing is not more than paid for by the 
gain in first cost. If the meter costs $25 less than one 
with an index, the interest on the saved money, taken 
at 74%, is $1.87 a year. If the inspector calls once a 
quarter it will pay to use this form, if the weighing 
takes up less than 45 cts. worth of his time. It is not 
at all likely his time would be so valuable as this. 
There is, however, a great prejudice against such 
meters. 
For alternating currents aluminum may come into 


use. This is the only metal which cannot be deposited 
electrolytically, so that the quantity of electricity passed 
ean be found from the loss of both plates. It is diff_i- 
cult, however, to obtain aluminum quite free from 
silicon and other impurities, and the plates are apt 
to dissolve slowly even when there is no current. Mr. 
Wright has used copper voltameters in series with high 
distribution. Such a 
meter really integrates the pressure, and, as the cur- 
rent is constant, the energy taken is readily found. 
The largest class of meters depend on small motors. 
The motor is generally arranged to do Work on a brake. 
The brake usually employed is an Arago disk, or some 
sort of fluid friction arrangement, fan in 
air or in a liquid, as for example mercury. The meter 
may be coupled up in many ways; the armature and the 
field magnets may be in the main circuit, or may be 
in shunt circuits across the pressure terminals of the 
house and so on, or permanent used 
for the field. Alternating-current meters again demand 


resistances as meters in series 


such as a 


magnets may be 


special motors. The meter may have a number of 
armature turns and a commutator, or it may 
be of the one turn type, which demands ho 
commutator. To make a meter accurate there 
must be a laW underlying it. If a voltmeter 
does not give a_straight line law, the = seale is 
graduated to read correctly; it would be hopeless to 
take such a voltmeter as most of the soft iron instru- 
ments described, and to tamper with the shapes of 


the parts until a straight line law was obtained; and 
no one who had experience in instrument manufacture 
would have confidence in the result. In fact 
the instruments would have to be manipulated individ 
ually. In practical work, therefore, when 
is required, the scale is altered to fit the instrument. 
In a meter this cannot be done, It 
give a straight line law; or in other words, a meter 
must be based on laws in accordance with which it 
moves its train at a speed proportionate to the current 
or power as the case may be. It must not fo.low some 
other law and be manipulated till it readings 
which may be nearly right, but are probably still very 
wide of the truth. 

Motor meters with the tield in series with the arma 
ture, work under disadvantage. The brake in this case 
is generally fluid friction. There is some doubt as te 
what law fluid friction follows. It is at times said that 
the force varies as the speed, and at others that it 
varies as the square of the speed. According to one 
theory the force varies as the speed as long as that is 
small. When the speed reaches a certain value vor 
tices are produced, and the force varies as the squat 
of the speed. when the 
terque varies as the square of the speed, and the power 
as the cube; at low readings it will be against the sup 
ply company. If the torque is the sum of two torques, 
one of which varies as the speed and the other as the 
square of the speed, the meter will work correctly if 
its field has shunt-and-series windings in the proper 
proportions, Some series meters arranged with 
thunts, but the object is generally understood to be 
to overcome the difficulty of starting. In addition to 
the fluid friction, there are the frictions of the pivots, 
end of the film of oxide on the surface of the mercury, 
when that has to be overcome. A series meter has only 
cne ten-thousandth part of its full load torque avaii- 
able at 1% of the full lead. The shunt series arrange- 
ment has ». much greater torque. The whole question 
of fluid friction in meters demands investigation. Some 
fluid friction meters are series wound, some ‘have cou- 
stant and some compound fields. They Cannot all be 
right. Thgre is still another objection to series and 
compound fields for direct current work, and that is 
that errors arise through hysteresis. If the meter has 
been reading at full load, and the load is greatly re- 
duced, it will read too high. The Arago disk and all 
«ther arrangements involving Foucault currents take 
torques proportional to the speed, and power propor- 
tional to the square of the speed; not torque proportional 
to the square of the speed and power proportional to the 
cube, or to the speed. This point is of great impor- 
tance in the theory of meters, more especially as it is 
fiequently incorrectly stated. Even the French 
mission, when they awarded the prize of 10,000 fr., 
were inaccurate on this peint. The difficulty of starting 
at small loads occurs ir all meters following squar« 
laws. If, for instance, 100 amperes yield torque which 
affords a reasonable speed for the full load of the 
meter, then 1 ampere would give only one ten-thou- 
randth part of the torque, as just explained, and that 
is generally too small to start the meters. A shant round 
the fleld can never be the right way of starting a meter. 
An extra armature-current is what is wanted, but that 
cannot well be arranged economically, at least in con- 
tinuous-current meters. No residual torque arrange- 
ment can ever be accurate, however, because the start- 
ing friction is always much greater than the stopping 
friction. If the meter has a permanent torque which 
will just start it, it will never stop. If the permanent 
terque just allows it to stop, it will not start without 
ou appreciable load. 

Faure appears to have been the first to use a one 


each of 
accuracy 


must be made to 


gives 


A series meter is correct only 


Cou'- 


turn motor with niercury, but as his meter has not come 
to deseribe it 

Mr. Ferranti uses 4 series one-turn motor meter, This 
ditfleulties tn 
Start, 


into commercial use it is unnecessary 


inventor has struggled for years against 
make it 


herent in the series motor ro he eX 
cites the field partly by a shunt 
the terminals of the 
called, a circuit. 
the amd mechanism if tin 
torque this friction 
the speed, the field should be shunt-wound entirely, not 


jairtially. Mr 


ireult arranged across 


installation; or, as ‘it may be 


pressure rhe brake is supplied by 


friction of the mereury 


necessary to overcome Varies as 
Ferranti appears to have found this out 
by experiment, and his latest form of meter 
field. In the ferm fleld 
is a temperature error due to the vartation of the re 
nee of the shunt. 


has a 


constant with the shunt there 


sist: 


The Teague meter is on the same principle. .In this 


ense also a one-turn, or unipolar, motor, is employed 
The armature has a disk with a radial current. The 
outside is turned down to run in mereurs imd the 


ix thus a disk 
The theld 
in this meter is also wound partly with a constant press 


juside runs in a central mercury 
with radial current 


cup. It 


and mereury connections 


ure shunt, and partly in series with the armatur 

rhe shunt, as in the case of the Ferranti meter, makes 
the torque more nearly right at very small loads; bat 
the series winding, unless the brake forque Increases 


faster than the speed, seems to be wrong 
field motors Mr 
form has already 


Among constant Ferranti’s perman 


ent magnet been mentioned 


In the Hockham meter, the fleld is a permanent maz 


net. This arrangement is most important, as it absorbs 


ne power, The armature has several turns, and a cou. 


inutator Whose sections dip into merenry. The hirge 
meters are shunted by low resistance, se that a por 
tion only of the main current is carried by the arma 


This 
as the 
armature 


ture. meter has temperature er 


and the 


so that 


ne appreciable 
ror, low shunt 
the Arago disk 
it is at the samme temperature, as well as of the same 
material, so that the effects of 
eancel each other out. The 
tacts seem to be the only drawback to this type 

The Hartmann and Braun meter has a one-turn arma 


ture in the form of a disk, but the whole of the disk is 


resistance is platinoid 


turns are wound on 


change of resistance 


mercury commutator con 


not in the field, so that it acts both as armature and 
brake. The contacts are made by mereury cups, but 
the immersed parts are continuous. The field magnet 


is excited by a pressure 
a disadvantage, as it 
power. 

The next form 
ing system Is a 
mercury, so that 
face little 
diameter 


This is, of 


continuous 


eurrent, 
means a 


course, 
waste of 
is due to Professor Perry 
disk 
frictional resistance at 
the 
emerges 


The 
submerged in 
the 
part is of 


Thoyv 
copper 
the 
trouble, as rotating 
where it from the mereury 
The movement of the armature is opposed by Foucault 
currents, but they are in the disk itself 
arate brake. 


This is 
sur 
causes 


small 


net in a sep 
The meter is the same fn principle as the 
Hartmann and Braun, but the details different. 
The fleld is that if the armature is still, 
the current spreads uniformly, but if the disk can move, 
it rotates at such a speed that the current leaves those 


are 
notched, se 


parts of the armature which are in the strong field, 
and flows where there are gaps. Similarly, in the 
Hartmann and Braun meter, if the armature is still, 


the current will flow chiefly between the poles; but, if 
the armature is free to rotate, it will go at such a speed 
that the current flows to avoid the ficld. 
This is merely another aspect of the Foucault current 
explanation; but it is always advisable to look at 
things from as many points of view as possible. Pro 
fessor Perry's meter has a very small armature, with 
little friction. It should therefore start with a small 
fraction of a full load, and should move very slowly at 
all times, 

Though this meter has been taken in order, and has 
been described as a modification of the numerous motor 
meters, it must not be forgotten that, in a sense; Pro 
fessors Ayrton and Perry have invented nearly all the 
types of motor meters now in use. Some nine years ago 
they laid down the principles involved in their construe 
tion with perfect clearness, and though meters had been 
previously described, it is questionable if any one until 
then clearly understood the matter. 

The next form to be discussed is the jonle-meter, or, 
as it is often inaccurately termed, the watt-meter. So 
far covlomb-meters have alone been deseribed. It has 
often been pointed out that a joule-meter is better be- 
cause the consumer is supposed to be charged by the 
energy used, not by the quantity of electricity. On the 
other hand, it is urged that the pressure is kept con 
stant, so that a colomb-meter is all that is needed. 
The pressure is seldom exactly as it ought te be, and 
the joule-meter is therefore really preferable from that 
point of view. To nake charges really fair to the cus- 
tomer, the meter should read according to the light 
given by the lamp, that is to say, it ought to run about 
5% slow for every 1 the pressure is below the nor 
mal, as the light decreases in about that propdftion : 
and should run very slow, or even perhaps backward 
if the pressure is above the normal, as the supply 
company is then seriously reducing the life of the con- 
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sumers’ lamps. Such meters as these are, of course, 
impracticable; so, other things being equal, the joule- 
meter is best. A joule-meter, however, must have a high- 
pressure circuit in which power is being wasted contin- 
uously, and it is then a question whether it is not bet- 
ter to use-a conlombmeter, which sometimes means a 
loss to the one party and a gain to the other, than to 
have an accurate meter which involves a dead loss. 
‘Take, as a sample case, a house with fifty 30-watt 
lamps, the full load is 1,500 watts, the average load, 
say 12% watts. If the company runs the circuit at 101 
volts instead of 100, and charges by a coulomb-meter 
aut 15 cts per kilowatt hour, the price is 45 cts. per day. 
If the joule-meter is substituted, the charge is increased 
1%. If the joule-meter itself absorbs ten watts, the cost 
of this, taking extra power at 4 cts. per kilo-watt hour. 
is 0.96 cts. per day, so that the customer has to pay 
more, and the company loses too. It is possible that 
10 watts is an outside estimate, and it is also possible 
that a small cut-out, which opens the pressure circuit 
when no lamps are in use, may be employed. 

In the Thomson-Houston meter, invented by Professor 
Elihu Thomson, the armature is retarded by an Arago 
brake, which is of large diameter and has three mag- 
nets, so that it is strong. The field magnets of the 
motor are two stationary coils which have no iron 
core, and the armature is made up of eoils of fine wire 
which form the pressure circuit. The resistance of 
the small commutator does not interfere with the ac- 
euracy of the instrument, as it is in series with some 
thousands of ohms. The meter seems to be almost per- 
fect, but has some drawbacks. It is a question whether 
the omission of iron in the fleld does not involve too 
great a loss in the fine wire circuit or excessive drop 
in the series coils. To reduce this is only a question 
of workmanship. The same form of meter is available 
for continuous or alternating currents, which is a 
great advantage, and tends to cheapness of manu- 
facture, 

The Hummel meter is the same as the Thomson 
in principle. The Foucault currents are produced by an 
electromagnet, however, which converts it from a 
joule-meter into a coulomb-meter. It is also possible to 
get much greater damping by means of an electro- 
magnet, so a lower speed may be employed. As has 
been already mentioned, it is an open question whether 
it is best to measure the energy or the quantity; but by 
coupling the electromagnet in series with the arma- 
ture, Mr. Hummel makes it difficult to compensate for 
temperature. For instance, suppose the temperature 
to rise enough to increase the specific resistance of 
copper 10%. The field, being in the main circuit, remains 
constant. The arniature current falls 10%, so that the 
torque is reduced 10%. The field of the electromagnet 
also falls 10%, and the resistance of the copper disk 
increases 10%, so the Foucault currents are reduced 
20% and the meter therefore increases in speed 10%. 

In all the meters described, so far, the speed of the 
motor has been controlled by some sort of brake. In 
a meter designed by the author the motor is in shunt 
to a low resistance. The motor runs loose at such a 
speed that its back electromotive force is equal to the 
fall of: pressure over the resistance. This form of 
meter has several advantages. The armature never 
takes a large current, so that the brushes are small and 
the friction is trifling, and mercury contacts are un- 
necessary. The armature is also light, as it has no 
copper disk, and is wound with aluminum. The chief 
advantage, however, is the ease of starting. Suppose 
the armature will start with 0.1 ampere, and suppose 
the armature resistance is twice the low resistance in 
shunt. When a single lamp is turned on, taking, say, 
0.3 ampere, the armature takes 0.1 ampere and starts. 
A brake-meter might also be made with the same re- 
sistance, and it would take 0.1 ampere with one lamp 
on, which in most cases would not start it; but at 
full load, of, say, one hundred lamps, it would take 
the current of thirty-three, so the brushes would 
have to be large enough to carry 10 amperes; in fact, 
mercury becomes essential. The free motor meter, 
however, still takes only about 0.1 ampere, so its 
brushes can be very small strips of platinum or silver, 
giving little friction. 

Many meters described are available for alternate 
currents. The Ferranti meter, for instance, is made 
with a laminated magnet; but, as already mentioned, 
difficulties arise because the torque does not vary as 
the current. The same remarks apply to the Teague 
meter wound for alternate currents, 

‘The Thomson and the Schuckert meters are perfectly 
applicable to alternate currents. There is, of course, 
an error due to the time-constant of the fine wire cir- 
cuit; but this is practically negligible. This is one of 
the very few meters that follows a simple law, and 
may therefore be considered trustworthy for alternate 
currents. 

Many alternate-current motor meters, unfortunately, 
are still things that go round when the load is large 
enough, but whose speed does not appear to bear any 
simple relation to the current or power. 

There are several alternate-current motors which 
have no electrical connection to the moving parts. Of 
these the best known is the Shallenberger, which has 
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been most successful in America. The moving system 
is a small disk of iron. There are two coils round it, 
arranged at a small angle. One of these is in the 
main circuit, and the other is a closed coil. The current 
in the main coil magnetizes the iron, and also induces 
a current in the closed circuit. This latter current lags 
a little. The main current, therefore, induces poles in 
the disk, and the secondary then acts on these poles, 
and attempts to set the disk in a new direction, thus 
rotating it. The movement of the disk thus depends 
on angular hysteresis. If the iron is replaced by a cop- 
per disk of some thickness, Foucault currents are pro- 
duced in it which convert it into a sort of solenoid, 
so that it is acted on in the same way as the iron, 
except that it moves in the opposite direction. The 
torque of this meter, when it has an iron disk, is thus 
approximately as the square of the current. Its sec- 
ondary current also varies approximately as the fre- 
quency, so that the torque also varies as the frequency. 
If a copper disk is used, the torque varies approx- 
imately as the square of the current and as the square 
of the frequency, as the currents in the disk and in 
the secondary both vary approximately as the main 
current and as the frequency. The departure from 
the square law is because the product of the self-induc- 
tions of the open and closed circuits is much less than 
the square of the mutual induction. This is, of course, 
also the cause of the torque. 

In Mr. Wright’s meter the main current magnetizes 
the field, but closed secondary coils are wound on the 
pole-pieces, so that the magnetization of the ends lags 
a little. This causes rotation of an iron or conductive 
disk. This meter follows the same laws as the Shal- 
lenberger, just described. In the case of the continuous 
current motor meters, it was seen that the meter must 
either have a pressure circuit or a permanent magnet, 
otherwise the torque is not proportional to the current 
or power. In alternate currents permanent magnets 
are obyiously useless, so a pressure circuit is necessary 
to give the right law. Alternate-current meters of the 
kind just described really require two currents differing 
in phase, preferably by a quarter of a period. It is not 
in any spirit of criticism that these remarks are of- 
fered on this and other forms of meter. It must be 
enormously difficult to make a meter work, whose 
torque varies as the square of the current, and as the 
frequency or as its square. In fact, a meter whose 
readings depend on the frequency cannot be accurate, 
for all the station has to do, in order to convert a heavy 
loss into a splendid profit, is to weaken the fields on 
their dynamos and run them faster. Though a station 
engineer would hardly be dishonest enough to run fast, 
he would probably be careful not to run slow. It is 
also but fair to mention that these criticisms are based 
on theoretical considerations only; the author has no 
figures to show that one form of meter is worse than 
another. 

An important class of meter consists of a clock which 
is made to go fast or slow by acting on the pendulum. 
This form of meter is also one of Professors Ayrton 
and Perry’s numerous inventions. The best known 
form is the Aron meter, an instrument which has de- 
servedly come into extensive use. In this there are 
two clocks carefully timed. They work an index-train 
by means of differential gear, on the same principle as 
that frequently used on tricycles. If the clocks go at 
the same rate, the index is not moved. One pendulum 
has a magnet as a bob, and this is acted on by a coil 
carrying the main current, so that the accelerating 
force of gravity is assisted. This clock then goes 
faster when the lamps are on. This meter is not capa- 
ble of the highest theoretical accuracy, because the 
frequency of a pendulum varies as the square root of 
the accelerating force, not as the accelerating force. 
To keep down the error arising from this, it is neces- 
sary to allow the current to modify the frequency by 
a very small percentage. A limit is soon reached, 
however, for this percentage cannot be reduced be- 
yond a certain value, or inaccuracy in timing the 
clocks will cause serious errors. It must be remem- 
bered that any want of regulation of the clocks causes 
an error which goes on accumulating day and night, 
or even while the consumers are out of town. As an 
example, suppose a house wired for one hundred lamps, 
and suppose the meter calibrated to read accurately at 
small loads. Let the maximum number of lights often 
used at a time be 50, and suppose the meter ar- 
ranged so that 50 lights alter the frequency of one 
clock 5%. The error due to the square root law is 
then 2%, so that the meter reads 2% wrong. Suppose 
the average load is equal to five lamps always on, the 
current has the effect of altering the speed of one 
pendulum %% on an average. In order that the error 
dne to want of regulation of the two clocks need not 
be more than 2%, they must keep time with each other 
within .01%, that is to say, they must keep together 
within one minute in a week. It is difficult to make 
clocks as good as this, but the makers of the Aron 
meter seem to have succeeded. It would be better to 
act on both pendulums, quickening one and slowing the 
other; the error could then be reduced to one-half. At- 
tention is called to this error, because it is as well that 
it should be understood. Such a meter as the Aron is 
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probably more accurate than any of the meters which 
involve compromises between the first and second pow- 
er laws, 

The next class of meter is very large. A meter may 
consist of an ampere-meter or watt-meter and a clock. 
The clock moves the index-train every half minute or 
so, and the movement is regulated by the ampere-meter 
or watt-meter. For instance, the ampere-meter may 
carry a snail, like that used in the striking mechanism 
of clocks. In a clock, the tumbler falls every hour, 
and the number the clock strikes is regulated by the 
position of the snail carried by the hour wheel. Sim- 
ilarly, in the meter, the tumbler or feeler moves every 
mifute or half minute, and its stroke, and therefore 
the movement of the index, depends on the ampere- 
meter. The various mechanical arrangements for doing 
this are numerous; but, as they are all the same in 
principle it is not necessary to describe the different 
snail meters. The chief difficulty occurs with small 
loads. For instance, if a meter is to read from oue 
te one hundred lamps, the feeler must move the train 
even when it has only 1% of its full travel. The 
stroke of the feeler at no load again must be too small 
to move the index mechanism. If this is driven by a 
ratchet, for instance, the movement must be less than 
one tooth. It is then difficult to arrange the feeler so 
as to be perfectly clear of the snail; and if it does not 
elear the snail at no load, it may hold it and prevent 
registration when a load comes on. Some designers 
use clocks driven by springs, and others employ electri- 
eal clocks which require no winding. 

Meters of this class have been designed by the Brush 
Co., Mesers. Brillie, Cauderay, Frazer, Hartmann and 
Braun, Siemens, Lord Kelvin, and many others. They 
can be easily arranged to work with continuous or al- 
ternating currents, and can be arranged as coulomb- 
meters or joule-meters. 

There have been many attempts to produce heat- 
engine meters. This form labors under great disadvan- 
tages as to starting at light loads, for the power avail- 
able is then extremely small, and many of these meters 
may be regarded as heat-engines which work through 
small ranges of temperatures at small loads, so that 
the efficiency is also exceedingly small. Professor 
Forbes has produced the most successful heat-engine 
meter. It consists of a resistance which heats when 
there is a current, and causes convection currents in 
the air. These work a small horizontal windmill. and 
this works the train. The power spent in the resist- 
ance varies as the square of the current, so the rise 
of its temperature varies as the square too if the air 
passing varies as the current, and the rise of ‘the 
temperature of the air also varies as the current. The 
air will then carry off the heat at a rate proportional 
to the square of its speed, that is to say, at the rate 
it is generated. The efficiency of a heat-engine de- 
pending on small changes of temperature varies as the 
difference of temperature, so that the power available 
to expand and thus move the air varies as the cube 
of the current. If the air resistance varies as the 
square of its speed, as it is supposed to when the 
movement is quick enough to make vortices, the Forbes 
meter obeys theory accurately. The energy taken to 
work the windmill is a very small portion of the work 
done by the meter. The chief difficulty is to make it 
start with small loads. For instance, suppose the 
meter has a drop of % volt with 100 amperes, it then 
has 50 watts. With 1 ampere it has only 0.005 watt, 
and it is exceedingly difficult to make a windmill that 
will be moved by the draft caused by 1-200 watt. The 
meter, is however, a wonderful piece of work, the 
windmill rotating almost without perceptible friction, 
and being beautifully light. 

There is still one form of meter to be mentioned, 
and that consists simply of a clock which goes only 
when the consumer uses power. The consumer ‘is then 
charged so much per hour for the light. This kind of 
meter has not any chance of wide application in this 
country; but Mr. Aubert’s meter, which is on this prin- 
ciple, has had enormous sales on the Continent. 


(To be continued.) 


SEWAGE PURIFICATION IN AMERICA. 
(Continued from page 196. With inset.) 
White Plains, N. Y. 

The description of the sewage purification plant 
for the village of White Plains may be prefaced 
by the statement that there are three other plants 
in the State of New York for purifying the sewage 
of towns in which the same process is used. These 
plants are located at Round Lake, Sheepshead Bay 
and Coney Island, and all use the patented process 
and the machinery manufactured by Mr. J. J. 
Powers, C. E.,- of Brooklyn, N. Y. In this process 
chemicals are used to precipitate the solid matter 
and chlorine to deodorize and disinfect the siudge. If 
desired, the whole of the sewage may be treated 
with chlorine. The chemicals are,dmitted to the sew- 
age automatically by means of floats acted upon by 
variations in the sewage level in the tanks. 
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White Plains is a suburb of New York located on 
the Harlem Division of the New York Central & 
Hudson River R. R., 22 miles from the 42d street 


station. Its population by the census of 1890 was 
4,042, it having increased 1,661, or 69.76% since 


1880. It is the county seat of Westchester County. 

A public water supply was introduced in 1885 by 
the Westchester County Water-Works Co., the sup- 
ply being pumped from “springs” to a stand-pipe. 
On Sept. 1, 1892, we are informed by the Moffet, 
Hodgkins & Clarke Co., New York, who control 
the water-works, there were abcut 15 miles of 
water mains and 450 taps, the consumption of water 
being at the rate of about 350,000 gallons per day. 

The sewerage system was put in use about March 
1. 1892, it having been under construction for some 
time previously. Mr. Wm. Landreth, M. Am. Soe. 
C. E., Schenectady, N. Y., made the plans for the 
pipe system, which were approved in 1889 by the 
State Board of Health of New York. Mr. Wm. B. 
Rider, C. E., South Norwalk, Conn., was made 
engineer of the work after construction started and 
later Mr. E. D. Bolton, C. E., now of Brookline, 
Mass., was made engineer and under him the works 
have been carried to ther present stage. Mr. Geo. 
R. Byrne, C. E., of Byrne & Darling, White Plains, 
was resident engineer in charge of construction under 
Mr. Bolton. The changes in engineers seem to have 
been caused by misunderstandings between the en- 
gineers and the village authorities. We are indebt- 
ed to Mr. Bolton, Mr. Powers and Mr. Byrne for 
courte des extended our representative while visiting 
the plant; also for drawings and information 

The pipe system, it should be stated, is not yet 
completed. A pumping station with a Deane pump 
is to be erected to lift the sewage of one-tenth of 
the village, but about ten miles of sewers are now 
in use. These sewers are 8S, 10, 12, 15 and 18 ins. 
in diameter, while the trunk sewer to and from the 
purification plant is 24 ins. in diameter. From April 
1 to Sept. 16, 1892, Mr. Robert Jackman, Sewer 
Inspector, informs us 222 sewer connections were 
made. Prior to April 1 Mr. Jackman thinks that 
about 20 connections had been made. 

The separate system is used, with about 50 flush 
tanks, mostly Rhodes-Williams with a few Van Vran- 
ken. There are about 100 manholes in the system 
with perforated covers. As most of the roads or 
streets are of dirt these perforated covers admit 
much dirt to the sewers increasing the amount of 
sludge at the purification works. In addition, the 
attendant in charge of the works states that when 
new connections are made with the sewers some 
house owners take advantage of the opportunity to 
empty their cesspools. 

Some 2% miles of underdrains were laid about 
on the same level as the sewers, where deemed 
most necessary. These underdrains discharge into 
brooks where most convenient. 

A 24in. trunk sewer about 7,000 ft. long leads 
to the purification plant which is located about 5,000 
ft. from the village on the west bank of the Bronx 
River close by the tracks of the Harlem Division 
of the New York Central & Hudson River R. R. 
This outlet pipe is of cast iron except the last 600 
or 700 ft..which is vitrified pipe. Mr. Byrne states 
that cast iron pipe was probably used in order to 
exclude ground water. The effluent passes from the 
purification works through about 3,000 ft. of 24in. 
vitrified pipe laid parallel to the Bronx River, into 
which it finally discharges just below a mill dam. 

The plans and sections on the accompanying inset 
show the arrangement of the purification works. 
All of the plant except the large settling tanks is 
inclosed in a brick building, and the large settling 
tanks are covered over. The tanks inside the build- 
ing have special covers. The plant is duplicated in 
order that one set of tanks may be in use while the 
other is being cleaned. 

The main sewer from the village terminates in 
the well at the end of the building, shown in the 
plan, Fig. 13. From this well the the sewage may 
be turned into either set of tanks through the gates 
provided for the purpose. The enlarged section of 
the channel through which the sewage flows when it 
reaches the tank decreases its velocity so that much 
of the solid matter would be deposited wiiliout 
the aid of chemicals. 

As the sewage enters it receives lime from the 
tank shown on the plan. It then passes through 
the tanks in the direction indicated in the plan, Vig. 
13, and as is further shown by the longitudinal sec- 


tion in Fig. 13 and the several cross-sections in Fig. 
14. Finally it falls over the weir into the long 


narrow chamber next the central wall, where 
perchloride of iron is added. When this chamber 


fills it is emptied automatically by a 10-in. siphon. 
The varying levels in this chamber cause the dis- 
charge of the chemicals into the sewage, making this 
discharge automatic and maintaining a fixed rela- 
tion between the quantity of chemicals and sewage, 
as wll be described in detail in a later issve. The 
discharges from this siphon are reeecived in another 
chamber and flow in a thin sheet over a long weir 
into the final settling tank, thus minimizing the dis- 
turbance of the sewage during settlement. When 
the large settling tank is full it also discharges by 
means of a siphon, passing through the outlet weil 
or manhole to the effluent pipe already named. The 
last siphon is 12 ims. im diameter and all are of the 
Powers patent. The vertical screens shown on the 
plan, Fig. 13, remove the larger solid matter in 
the sewage. They are bung on hinges and may be 
swung like gates. 

As the first compartment of the tank is deeper 
than the others, much of the solid matter 
and is retained im it, going to the bottom by its 
own weight. The chemicals deposit more of the 
sludge as the sewage flows slowly on. A sludge 
pit is provided in the center of each final settling 
tank, as shown in Fig. 15. 

The sludge from the and from the 
first compartment of the precipitat‘on tanks may be 
lifted by the +in. centrifugal pumps through the 
piping shown in Figs. 15 and 16 and discharged 
into the opposite side for further treatment. The 
“primers” of the pumps are charged through 1-in. 
galvanized iron pipe from the force main described 
above. The pumps are driven by engines supplied 
with steam from the boiler room. ‘These pumps 
were made by Arthur Van Wie, Syracuse, N. Y. 
The sludge can be removed finally by means of the 
bueket, car and tramway shown in section in Fig. 
16, the tramway being shown extending the whole 
length of the tanks, as shown in Fig. 15. The 
bucket’ have a capacity of 4 ton, are of steel, self- 
dumping and are raised by differential one-ton hoist- 
ing blocks and tackle, winch runs on an overhead 
single-rail tramway of one ton capacity. 

The two dump cars are of 4-in. boiler iron, one tou 
eapacity. The car tramway consists of 60-ft. rails 
2 ft. c. to ¢., damped to the top of iron beams. 

Before the sludge is removed from the tanks it is 
rendered less liquid and more easily handled by the 
addition of “Irish bog,” said to come off the top of 
peat beds. This bog comes in bales 2 x 24x 31% ft. 
and is a good absorbent. 

All the sludge which had been removed from the 
tanks from the time the plant was put in operation 
until Sept. 2 was outside the bu'lding in a pile on 
that date. Some of it was colored brown by the 
peat, some pink, presuruably by the iron, but much 
of it had the appearance of ordinary lime and sad 
mortar, due of ccurse to the lime used as a precipi- 
tant and to the iurther fact that much dirt is ad 
mitted to the sewers through the perforated man- 
hole covers, as stated above. This large heap of 
sludge was perfectly free from odor, quite as in- 
offensive as a pile of mortar. Neither was there the 
slightest offensive odor anywhere about the works. 

This lack of odor, aside from the fact that fresh 
sewage is not the foul matter that many people 
think it to be, is owing to one part of the treatment 
which remains to be described. In Figs. 15 and 16 
the location and elevation of two pairs of chlorine 
generators are shown. The gas from these genera- 
tors is carried through perforated lead pipes around 
two sides of the tanks below the sewage level. This 
deodor.zes the sludge and stops decomposition. The 
chlorine is applied only to the s!udge but the whole 
volume of sewage might be treated in the same way 
if a high degree of purity of effluent were desired. 
Chlorine, it may be stated, was considered by a 
committee appointed by the American Public Health 
Association to investigate the whole subject of dis- 
infection as one of the best known disinfectants. 

The sludge has been removed from the tanks and 
the chlorine used about once a month thus far. 
At the works it was stated that it should be re- 
moved once in two weeks. Mr. Powers, the in- 
ventor of the process, is of the opinion that it should 
be removed still oftener. 

The tanks may be washed perfectly clean by the 
use of water from a small reservoir on the hill or 


settles 


above pits 


by direct pressure from a small duplex Deane pump 
provided to fill the reservoir. This pump also affords 
fire protection for the building. The pump has 10-in 
steam and 6-in. water eylinders with 10-in. stroke 
A 6-in. suction pipe extends to the river, only a few 


feet A 4 in. 


pump to the reservoir on 


distant. force main extends from the 
a hill near by at a suffi 
47 lbs. at the 


2-in, 


cient elevation to give a 


works. 


pressure of 
force galvanized 
iron pipe extends through the building and connects 


From the main a 
by means of 1-in. cast iron pipe with the 
and tanks, 
with all the plumbing where wafer is needed. Linen 
hose, 200 ft. in length, is provided for washing the 
tanks and for fire use. 

The reservoir is of stone, cemented, 20x 10» 5 ft. 


chlorine 


generators Connections are also made 


and, according to the specifications, covered with a 


building and connected by an electric indicator with 
the pump room. 
The settling chambers inside the building have 


rolling covers, the wheels running on I-beams, the 


wheels of one set of covers 
and of another on the lower flange of the beam so 
that may be rolled 


beneath those of the other (see section in Fig 


running on the upper 


the covers of one side over or 
13). 
The specifications call for a tackle so rigged that one 


man can roll the cover. No such tackle was in use 


when the writer visited the plant and the covers 
were moved with difficulty. 
The final settling tanks are covered with S-in 


brick arches supported by 90-Ib. T-beams resting on 
12-in. brick piers. Openings 6 ft. long and 12 ft 
wide with sliding covers are provided in each corner 
of the covering of these tanks. 

The bottoms of all the tanks are composed of 18 ins. 
of Portland cement The specifications 
state that all wal's and piers to the height of the 
cross walls must be laid in Porthind cement mortar 
and plastered with the same where brick is used; 
also that the entire inner surface of the tanks must 
be covered with two coats of asphalt 


concrete, 


paint up to 
the coping. Provision has been made for heating the 
building, including the settling tanks, by steam. 

There are two lime tanks, as shown in Fig. 13, 
each of riveted wrought iron, 144x210 ft. There 
are also two 2,000-gallon riveted \%4-in. wrought iron 
tanks for holding the perchloride of iron. The 
fittings of these tanks will be deseribed in a later 
issue. 

A hand hoist or elevator is provided in the chem- 
ical storage room (see Fig. 15) for lifting the chem 
icals to the mixing tray of the chlorine generators 
and for lifting materials for storage in the second 
story. 

Fig. 17 is a front elevation of the building which 
covers the plant. The 
plain. 

Some further details of the plant already alluded 
to, and some facts regarding the cost of the plant, 
its operation and the results obtained will be given 
in a later issue. 


TENEMENT HOUSES IN BOSTON. 

The 22d annua! report of the Massachusetts 
Bureau of Statistics of Labor treats of the tene 
ment house population in Boston as far as relates 
to tenements, rooms and rent. The sanitary condi 
tion of these structures and the place of birth, occu- 


other elevations are very 


pation, ete., of tenants is to be printed as a separate 
report, to be issued in January, 1893. The material 
for these reports is gathered by a house to house visit 
by experienced men and women, so as to secure 
uniformity of method and reliable returns. 

According to the U. S. Cencus of June, 1890, the 
population of Boston was 448,477, and the popula- 
tion for 1891 is estimated in the report at 464,751. 
The total number of houses in the city was 54,142, 
of which 36,223 were rented wholly or in part. The 
number of houses occupied entirely by owners was 
14,788; the number of boarding houses was 1,642 
and unoccupied houses was 1,489. The total number 
of wholly or partly rented tenements was 77,148, 
of which 5,483 were unoccupied at the time of the 
investigation. 

The population in the rented houses or portion 
of houses was 311,396, or 67% of the total popula- 
tion. The number of families in these tenements 
was 71,665, with an average of 4.35 persons to a 
family. The average number of persons to a rented © 
house was 8.60. In the suburban wards the average 
number of persons to a rented house was 5.96 to 
14.51 in the north end. In one Back Bay precinct 
the average was 26.82. The largest number found 
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in any single house was 102, and. quite a number of 
houses contained from 30 to 90 persons each, 

The report. contains an interesting comparison, in 
this connection, of Boston with other cities.. It is 
as follows: 

Persons to a dwelling. Persons to a family. 

1800. 1880. 1800. 1880. 

New York 18.52 16.37 - 4.84 4.96 
Ontong. eres | 8.24 4.99 5.19 
I‘niladelphia.. .. 5.60 5.79 5.60 5.13 
Brooklyn.. ... .. 9.80 9.11 4.72 4.92 
St. ‘ 8.15 4.92 5.28 
Voston 8.26 5.00 4.00 
Baltimore... .. .. 6.54 5.01 5.08 

In New York 49.82% of the dwellings contain 
11 persons and over, and the persons in these dwell- 
ings represent 83.50% of the total population. In 
Boston, however, only 24.23% of the dwellings con- 
tain 11 persons and more, and the people in these 
houses represent 47.80% of the total population. 

From the returns from Boston it appears that 
$11,396 of the tenement house population occupied 
342,544 rooms, an average of 0.91 persons to a 
room. As to rent, 1,175 families pay less than $5 
monthly; 16,933 families pay $5, but under 
10; 24,441 pay $10, but under $15, and 
13,733 families pay $15, but under $20. Generally 
speaking the report indicates that there is no ser- 
ious crowing in Boston, as only 144% of the tene- 
ment house class live in houses with over 12 tenants. 


THE WATER SUPPLY PROBLEM IN PHIL- 
ADELPHIA, 


The problems which confront officials who have 
charge of the water supply of a large city are ser- 
ious and difficult, as is apparent from the following 
abstract of a recent report of Mr. Jas. H. Wind- 
rim, Director of Public Works of Philadelphia, on 
the water-works records for June, July and August, 
1892: 

The average amount of water pumped each day, 
consumed each day and the daily deficency (drawn 
from the reservoirs) were as follows: 


Deficiency, 
from 
reservoirs, 
5,950,000 
9,672,000 

none, 


Consumed, 
180,620,000 
170,988,000 180,660,000 
178,399,000 177,378,000 

During these three months all the steam pumps 
at the several stations were in constant operation 
and the turbine whee!s were in operation about two- 
thirds of the time, low water preventing their opera- 
tion during 13 days. The steam pumps since June 
15, 1892, have had a combined capacity of 166,500,- 
000 gallons and the seven turbines of 33,290,000 gal- 
lons daily. 

The aggregate capacity of the reservoirs is now 
869,289,000 gallons (just about five days’ supply at 
the above rate of consumption), of which 673,875,- 
000 gallons is furnished by the Bast Park reservoir. 
This reservoir has a maximum depth of water of 
25 ft. In June its actual water depth averaged about 
21.5 ft.; in July, about 12.7 ft.; in August, about 
113 ft. 

June 15, 1892, a new 20,000,000-gallon pump was 
put in operation and another 20,000,000-gallon pump 
is under construction for completion April 26, 1893. 
A 148,000,000-gallon reservoir is also under con- 
struction and a 386,000,000-gallon reservoir, it is 
expected, will soon be built. 

Mr. Windrim’s report recommends that two 20,- 
000,000 or 30,000,000-gallon steam pumping engines 
and appurtenances be added at the Spring (arden 
station to deliver water into the East Park reser- 
voir, at an estimated cost of $250,000, including 
station and inlet; that a large new station be built 
and equipped to pump to the reservoir soon to be 
built; the estimated cost of this station is $400,- 
000; that Councils direct water meters to be placed 
upon the services of all manufactories, busine:s 
houses and large buildings generally; that Councils 
authorize the Mayor to appoint a commission of 
three, “to consist of a well-known hydraulic engineer, 
a Philadelphia business man and the Chief of the 
Bureau of Water, to report on a plaii to secure pure 
water and an abundant quantity for the future of the 
city. 

It is of interest to nete in connection with the above 
that Philadelphia has only a few meters in use, the 
number in 1890, according to the Manual of Amer- 
ican Water-Works for 1890-91, having been 522 
against 170,911 taps, or only 0.3%, of the number of 
taps, The everage daily consumption per capita in 
1890 was 132 gallons. Of 45 out of 50 largest 
cities in the United States the consumption of Phila- 
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delphia was eleventh in the rank -from greatest to 
least consumption. 


The “Pall Mall Gazette” gives this following note 
in regard to Mr. William Murdoch, the well-known 
inventor of gas lighting and many other inventions 
of less importance: 


It has just been decided to place in the “Hall of 
Heroes’’ at the Wallace National Monument, near Stirl- 
ing, a memorial bust of William Murdoch, the in- 
ventor of gas lighting. Murdoch was a native of Ayr- 
shire, and was tore in 1754. In his twenty-third year 
he traveled to Birmingham, and received employment 
in the factory of the celebrated firm of Boulton & Watt 

of which James Watt, of steam engine fame, was a 
chief partner. They sent Murdoch to Cornwall, and 
there he remained for a good many years as manager 
for the firm in the duchy. Murdoch invented a steam 
carriage for himself, in which he used to travel be- 
tween the mines; and his biographers state that but 
for opposition from his firm he might have anticipated 
Stephenson with the locomotive. 

From his earliest boyhood Murdoch had a turn for 
mechanical invention, and in regard to gas lighting is 
reported to have experimented with the rrot coal 
used in his mother’s house in Ayrshire. The idea of 
the application of the gas to economic ee is said 
to have come to him as he sat by the fire smoking 
one evening. The gas issuing from the coal attracted 
his attention. He transferred a small piece of the 
coal to the bowl of his pip », closed the top and ig- 
nited the gas as it issued from the end of the stem. 
In 1792, just one. hundred years ago, Murdoch lighted 
up his house and offices at Redruth, Cornwall, with gas. 

The invention, for many reasons which his biographer 
fully explains, was never patented. Dissatisfied with 
his position in Boulton & Watt's establishment. Mur- 
doch returned to Scotland and started a foundry at 
Old: Cumnock for the making of gas apparatus; but in 
1798 he went back to Birmingham as manager of the 
evgineering works of bis old firm; and in March, 1802, 
when a general illumination took place over the coun- 
try in connection with the Peace of Amiens, the Soho 
Works, lighted up by gas jets, introduced for the first 
time to any number of the public a sight of the new 
light. Murdoch subsequently became a partner in tie 
Soho firm. He died in 1839, and was buried in Hands- 
worth church, where also rest the remains of his 
friends Watt and Boulton. 


tngineering headquarters at the World’s Co'umbian 
Exposition will probably be in the Transportation 
building. Mr. E. L. Corthell has applied for 1,200 Sq. 
ft. of space there to accommodate the representatives 
of engineering societies who will be present to direct 
engineers to the points of principal interest in the Ex- 
position. 


The Niagara Falls power will doubtless benefit many 
other cities besides Buffalo. At Hamilton, Ont., it is 
proposed to utilize a large amount of electric power to 
operate a system of street and suburban railways and 
supply various small manufactories. Including the cur- 
rent required for lighting the city, it is claimed that as 
much as 15,000 HP. can be profitably used. A company 
is being formed by Messrs. Jno. Patterson, E, B. Osler 
and others to develop the scheme. : 


The right of the bidder to withdraw his proposal before 
its acceptance and receive back his deposit has recently 
been under discussion at Buffalo. The Union Bridge 
Co, was the lowest bidder for the construction of a 
bridge over Scajaquada Creek and in accordance with 
the terms of the call for proposals accompanied its bid 
with a certified check for $1,000, On July 8, about a 
fortnight after the opening of the bids, the Union 
Bridge Co. addressed a letter to the Board of Public 
Works stating that as notice had been given by the 
manufacturers of an advance of iron and steel prices, 
an early decision on their bid was requested. A reply 
was given that the matter was before the Committee 
on Bridges of the City Council. On July 27 the Union 
Bridge Co. sent to the Board a formal notice of the 
withdrawal of its proposal and asked for the return of 
its check, which was granted. The corporation counsel 
gave an opinion that the bidding company could not 
be held bound because its bid was not accepted, and 
that it had the right to withdraw its bid at any time 
before acceptance. Other attorneys are said to disa- 
gree with this opinion, however; and it is at least doubt- 
ful whether it could be sustained under the forms of 
contract in use by most cities. 


The Jura-Simplon Railway Co., aided by the Federal 
Railway Department, has established and endowed a 
railway school at Biel, in the canton of Berne, Switzer- 


land. Its object is te provide railway servants of all 
grades from the highest to the lowest, with a sound 
technical and an improved general education, befit- 
ting their respective callings. The students are from 
their entry divided into two groups—the one destined 
for mechanical and manval labor, such as engine-driv- 
ers, guards, stokers, porters, shunters, pointsmen, etc., 
the second or higher class, consisting of embryo station. 
masters, cashiers, telegraphists, inspectors, comptroll- 
ers of goods and traffic departments, clerks, etc. The 
instruction given is suitable for all of these, and in- 
cludes both ordinary and technical education. The lat 
ter is divided under three heads—namely, the so-cal'ed 
“traffic service,”’ “railway maintenance service,” and 
“engine service’; the last, however, is not yet fully 
developed. The curriculum of the secular instruction 
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comprises languages, physics, mathematics, chemistry, 
technical drawing and telegraphy. Students of tke 
lower gisde, already referred to, follow but one year's 
course of simplified study; those of the second grade 
cannot qualify under two years’ course of lectures. 
Upon the opening of the school, rather more than a 
year ago, 44 pupils at once inscribed themselves, of 
whom 15 were for the manual grade and 29 for the 
upper. Upon the expiration of their term, however, 
this spring, the former found immediate employment 
upon the Jura-Simplon Railways, as will, doubtless, in 
1893, the remaining 29. For the coming term over 100 
new pupils have enrolled themselves. 


CONSTRUCTION NEWS. 
RAILWAYS. 


East of Chicago.—Existing Roads. 
ADIRONDACK & ST. LAWRENCE.—The. work of 
construction on the middle division between White Lake 
Corners and Tupper Lake is nearing completion and 

now only 15 miles of track remains to be laid. 


WABASH.—The contract for tracklaying and ballast- 
ing the extension from Montpelier, O.. to Hammond, 
Ind., 165 miles, has been let to W. P. Chapman & Co. 


PORTLAND & RUMFORD FALLS.—This company 
has advertised for bids for building an extension froin 
Mechanics Falls, Me., to a connection with the Maine 
Central R. R. at a point between Auburn and Danville 
June. Ch. Engr., Frederic Danforth, Portland, Me. 


Projects and Surveys. 

COLUMBUS TERMINAL & BELT.—The location of 
this 28-mile belt transfer railway has been completed 
and the right of way is now being secured. Hon. ‘H. 
Sabine, of Marysville, 0., is President and H. A. 
Schwanecke, Columbus, O., is Chief Engineer. 


ANNAPOLIS & ATLANTIC.—It is stated that th's 
company has ordered surveys to be made for the por- 
tion of its proposed line from Shelburne, N. 8., north- 
east to a junction with the Nova Scotia Central Ry.. 
75 miles, with the view of immediate construction. 
F'res. and Ch. Engr., R. G. Hervey, 15 Wall St., New 
York City. 

CATSKILL & TANNERSVILLE.—Chartered in New 
York to build a narrow gage railway from the western 
terminus of the Otis Elevating Ry., near the Catskill 
Mountain House to Tannersville with a branch line 
frem Haines Falls to Santa Cruz Park. Among the in- 
corporators are Chas. L. Rickerson, of New York City, 
Jas. Stead, of Catskill, N. Y., and Jacob Fromer, Tan- 
nersville, N, Y. 

OHIO RIVER & CHARTIERS VALLEY PASSEN- 
GER.—Chartered in Pennsylvania to build a railway 
from a point on the Ohio River at Pittsburg, Pa., up to 
Chartiers Valley, Allegheny Co., Pa. Pres., Andrew 
Patterson, Chartiers Valley, Pa. 


SOUTH SHORE.—Chartered in Pennsylvania to build 
un railway from Esplere, Allegheny Co., Pa., up the 
Ohio and Allegheny rivers to the foot of South 30th 
St., Pittsburg, Pa., a distance of 4% miles. Pres., Rob- 
ert S. Fraser, Pittsburg, Pa. 


BLACK RIVER.—It is announced that the contract 
for building this railway from Proctorsville to Clare- 
inont Junction, Vt., 28% miles, has been let to the Dar- 
win Construction Co., of New York, for $595,000. Work 
. to begin next month. Geo. A. Ayer, Perkinsville, 
4 


Southern.—Existing Roads. 
JACKSONVILLE, ST. AUGUSTINE & 
RIVER.—Tracklaying is now nearl 
Smyrna on the extension south from 
and grading is well under way as far as k Ledge, 
Fla. It is now expected to have the road in operation 
to Titusville, Fla., during October. 


POWELTON & POCAHONTAS.—The ‘Manufactur- 
ers’ Record’ says: “The preliminary survey for the 
Powelton & Pocahontas Railroad has been commenced. 
The road is now built and in operation from Mount Car- 
bon_station, on the Chesapeake & Ohio Ry., to Mount 
Carbon mines, and the extension will be from that 
point through east to the Norfolk & Western R. R., a 
distance of something over 60 miles,’’ 

SOUTH BOUND.—Rapid peeerocs is bei made on 
the survey of the extension from Savannah, Ga., to 
Hart’s Road, Fla., oF the engineer corps under the 
direction of Thomas D. Lee, of Columbia, S. ©. The 
total length of the extension will be 107 miles, and 
it is expected to let the contracts for constructing 60 
miles between Savannah and Jamaica by Nov. 1, and 
to have the whole line in operation by October, 1893. 

NASHVILLE & KNOXVILLE.—The contractors, ©. ©. 
King & Bros., have a force of 500 men at work on the 
11-mile extension from Algood to Standing Stone, Tenn., 
and the prospects are favorable for its completion by 
Dec. 1, as required by the contract. This will bring 
the road to the summit of the Cumberland Plateau, af- 
ter which the construction of the further extension to 
the Cincinnati Southern Ry., which it is stated will be 
pushed immediately, will be less difficult. Ch. Engr., 
R. J. Moserip, Cookeville, Tenn. 

HARRIMAN COAL & IRON.-—It is announced that 
the necessary money has been secured and that work 


will begin on the line from Harriman to Brushy Mt.. 
14 miles. 


HALIFAX 


Projects and Surveys. 


HALSTON VALLEY.—This company. has been char- 
tered in Tennessee to build a railway from Bristol, 
‘Tenn., to Damascus, Va., 45 miles. 


Northwest.—Existing Roads. 
GREAT NORTHERN.—The sw s for the extension 
from. Park Rapids, Minn to Lake. have. been 


completed and the engineers have the cross-sec- 
tion work. 


CHICAGO, ROCK ISLAND & PACIFIC.—Grading 
has been commenced on the line from Lincoln to Jan- 
sen, Neb., 42 miles, and it is stated that the work will 
be rushed to get as much of the line graded as possible 
before winter. 

DULUTH & IRON RANGBH.—About. four miles of 
track have been laid on the branch to the West Canton 
mines, 15% miles. > 

CALGARY, &. EDMONTON./ on. the 
southern extension of this Canadian toad been com- 
pleted to Ft, McLeod, N. W. T. 





*. 
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Projects and Surveys. 


TOWN OF LAKE BELT LINE & TRANSFER CO.— 
This company has been organized to build a belt line 
transfer railway at Milwaukee, Wis., and articles have 
been prepared its in ration. Only ten miles of 
the road, from Cudahy Station on the Chicago & North- 
western Ry. west to the Chicago, Milwaukee & St. 
Paul R. R., will be built at preseut. Among those in- 
terested are Patrick Cudahy, Geo. B. Van Norman und 
Leonard C. Colt, all of Milwaukee, Wis. 


Southwest.—Existing Roads. 

CH{CaGC. ROCK ISLAND & PACIFIC.—The South- 
ern extension of this railway through Jndian Territory 
has been opened for e as far as Terral, on the 
Red River. Werk is makiug good progress south of 
the Red River. 

GALVESTON, LA PORTE & NORTHERN.—Eleven 
miles of the grading on this ‘ine from La Porte to 
Harrisburg, Tex., are completed, and it is eapected 
that the entire line will be ready for tracklaying by 
Oct. 15. As soon as the grading is completed, the 
tracklayt will begin. Ch. Engr., C. G. Woodbridge, 
La Porte, Tex. 

STUTTGART & ARKANSAS RIVER.—Tracklaying 
is in progress on the extension from De Witt to Pen- 
dleton, Ark. é 

Projects and Surveys. 


NATCHEZ, ALEXANDRIA & TEXAS.—The prelim- 
inary surveys have been commenced for this proposed 
railway from Natchez, Miss., west through Louisiauy 
to a om in Jasper Co., Tex. C. W. Siler, of Mem- 
phis, Tenn., is in charge of the surveys. 


Rocky Mt. and Pacific.—Existing Roads. 


NORTHERN PACIFIC.—It is reported that this coin- 

any is about to survey an extension of the Green 
tiver & Northern branch, down Green River to mines, 
three miles. 

COLORADO MIDLAND.—A press dispatch from Den. 
ver, Colo., says: “Gen. Man. Collbran, of the Colorado 
Midland, has just returned from Chicago. Mr. Coll- 
bran stated that his visit to Chicago was in connection 
with the building of a road from Divide. Colo., to Crip- 
ple Creek. vide. is a station near Florissant, and 
28 miles west of Colorado Springs. Mr. Collbran said 
that if work had not already been commenced, it 
would be begun at once on the Cripple Creek branch. 
Presideut Manvel has signed the contract for the first 
eight miles of road, to be completed in 60 days. The 
total length will be 16 miles. The contract for th> 
remaining 8 miles will be let shortly, and 90 days will 
be allowed on this work, which is somewhat heavier 
than the first 8 miles, so that the road will be com- 
pleted within five months. The average gradé will be 
3%, and it is estimated that a single engine will be 
able to haul 40 cars. ‘lhe entire cost of the road 
and its equipment will be about $600,000. This line, 
Collbran says, Will make the shortest route to Denver 
from Cripple Creek by about 75 miles.” 


DENVER & RIO GRANDE.—It is reported that this 
company will soon begin work on 2 branch from Crested 
Butte to Irwin, Colo., 9 miles. This line was surveyed 
about ten years ago and everything made ready for 
beginning construction, but no work has ever been done. 
It is projected to open up anthracite coal mines. 

SOUTHERN PACIFIC.—Surveys are reported in 
yrogress for an extension from Lebanon, Ore., via 
Vaterloo, to Sweet Home, Ore., about 20 miles, to 
open up timber lands. 


SANTA FE, PRESCOTT & PHOENIX.—It ts an- 
nounced that work will be abandoned on this Arizona 
railway, upon which surveys and ading have been 
in progress for some months. A fispatch from San 
Francisco, Cal., dated Sept. 14, says: “The projectors 
of what is called the Santa Fe, Prescott & Phoenix R. t., 
in process of construction from Ashfork, south to Phoe- 
nix, Ariz., have concluded to abandon work on the line. 
They have found that building a railway threugh 
mountains of Arizona is beset with many unforeseen 
ovstacles. Mountains are high and precipitous, can- 
yons deep and broken, and water has to be developed 

Vv artifice, which is extremely expensive. Laborers 
aud supplies must be imported, and on the line of 
survey there are many heavy rock cuts and deep fills 
required. The survey from Ashfork to Prescott is 
through a most desolate country, yet it amounts to 
rething as compared with the heavy work to be en- 
countered south of Prescott. There seems to be no 
foundation for the rt that the Atlantic & Pacific 
Kk. R. was interested in the proposed line.”’ 


Projects and Surveys. 


SAN FRANCISCO & ATLANTIC.—The San Fran- 
cisco papers announce that all the contracts for build- 
ing and equipping this 1cad have been let, and thut 
arrangements are complete for the floating of the 
$30,000,000 of bonds necessary to build the road. As 
pene, the line is to run from Oakland. Cal., 
hrough the San Joaquin Valley to Los Angeles, Cal., 
about 500 miles, and it is —— to be completed. 
The —7 is said to be provided by Bastern capital- 

Homer, of San Francisco, Cal., is in- 


SAN FRANCISCO & SANTA CLARA VALLEY.—En- 
ores are now in the field running Yt ona 
or this road from San Francisco to Gilroy, ash... 
about 80 miles. Two lines have already been surveyed 
and work is in progress on a third. The projectors an- 
nounce that construction will begin as soon as a line 
is decided upon. 


ELECTRIC RAILWAYS. 

STONEHAM, MASS.—At a meeting Sept. 17, the 
selectmen ted locations to the Boston, Malden & 
Stoneham Electric Railway Co., and to the Stoneham 
& Reading. The latter road will be operated by the 
owners of the Wakefield & Stoneham road. The new 
roads will be in — early next summer, and 
this place will then be ercssed by four electric roads. 

BUFFALO, N. Y.—The Buffalo, Kenmore & ‘Tona- 
wanda Electric Railroad Co. has contracted with the 
Field BEngineering Co. for the construction of éight 
miles of r¢ad, to cost about $140,000, ‘Construction will 


begin at onee, the read is to be finished by early 
Oh te eompany hns- decided to use 604b. rails, 
and ties to the mile. The power-house “will ~ he 
midway * Buffalo will con- 


1 

4 and 
Works: also two S0HP bollers, and two GORE: iat 
son generators. cars will be of the Brill make, 


21-ft. and 29 ft. over all, and each will be pro 
vided with a Thomson-Houston Waterproof high-speed 
motor, capable of running 35 miles an hour. 

SHENANDOAH, PA.—The injunction against the 
electric railway has been dissolved, and the coustruc- 
tion of the road will be resumed. 

SAVANNAH, GA.—The Savannah Electric Railroad 
Co. will extend its road to the railroad wharves, at a 
cost of about $50,000. 

CHICAGO, ILL.—The City Railway Co. has decided 
to put electric lines on 35th St., 47th St., Gist St., and 

Sd St., and will try to have the new roads in opera 
tion by Dec. 1. The Chicago & Southwestern Electric 
Railway Co. was incorporated Sept. 15, to bring 
Oaklawn into closer connection with Evergeeen Park 
and the South Chicago district; total length, 644 miles. 
rhe prinei romoters are B. F. Jacobs, 0. K. Mun- 
son, and Louis Menage, Minneapolis, Minn.; capital 
stock, $250,000. 

SIOUX CITY, 1A.—The City Council is considerivg 
the granting of a franchise to the Morning Side Street 
Railway Co., to build an electric line to connect with 
the elevated line at Leech St., and extend to St. 
Aubin Place, the construction to commence by June 
1, 1893. W. M. Joy and A. J. Rederich, are interested, 

DENVER, COLO.—Engineers are investigating a pro- 
posed extension of the Westminster road to Bouider 
rnd Louisville, a distance of 40 miles. The propositior 
is reported as meeting with much favor. 

SAN FRANCISCO, CAL.—The San Francisco & San 
Mateo Electric Railway Co. has applied for a new 
franchise, which includes the use of overhead wires 
on the present route, and on several new branches. 

BRANTFORD, ONT.—Jones & Co., Toronto, have 
been awarded the contiact for power-house for the 
electric street railway. 

TORONTO, ONT.—The Toronto & Scarboro Electric 
Railway Co. has decided to push the work this fall 
along the Kingston road, and through East ‘Turonto 
village. The route will be decided upon Oct. 3. 

NEW COMPANIES.—Kimball Electric Co., Chicago, 
lllL.,; $5,000,000; to promote a new system of eleetric 
traction; patents owned by D. E. Kimball, Topeka, 
Kan.; Chas. H. Tallmadge, A. L. Allen, W. R. Payne. 
Hazleton & South Side Electric Railway Co., Hazleion, 
Pa.; $75,000; to operate between Hazleton, Janesville, 
Audenried and Pleasant Hill; Pres., Alvin Markie. 
Hazleton & North Side Electric Railway Co., Hazleton, 
Pa.; $25,000; to operate between Hazleton, Harlelgh, 
Drifton and Freeland; Pres., Alvin Markle. Pottsville, 
Oressona, Schuykill Haven & Orwigsburg Electric 
Street Railway Co., Orwigsburg, Pa.; capital paid in, 
$15,000; Fres., John T. Schcener. Oakland & Piedmont 
Electric Railway Co., Alameda, Cal.; $500,000; F. H. 
Meyers, W. M. Rauk, S. H. Bass. Leffler Electro- 
Magnetic Railway Co., Minneapolis, Minn.; $1,000,000; 
A. H. Brice, P. W. Leffler, F. R. Lane. 


HORSE AND MOTOR RAILWAYS. 

NEW ORLEANS, LA.—A franchise for a street rail- 
way has been sold at auction by the City Comptroller 
and purchased by Judah Hart for $500. The franchise 
runs for 25 years after which the entire system shall 
revert to the city, and the specifications stipulate that 
improvements to the extent of $500,000 shall be made 
by the successful contractor. 

HUNTINGTON, IND.—The Huntington’ Street Ky. 
Co. has been organized and will petition for a fran- 
echise. The company desires to build a line this fall. 
Pres., Dr. G. H. MecLinis; capital sto-k, $100,000. 

NEW COMPANIES.—Ctlearfield & Curwensvilie Pas- 
senger R. R. Co., Clearfield. Pa.; $100,000; Pres., J. J. 
Patterson, Mifflintown. Whillipsburg & Houtzdale R. R. 
Co., Osceola, Pa.; $100,000; Pres., J. J. Patterson, Mif- 
flintown. Lakeside Street R. R. Co., Fort Wayne, Ind.; 
$50,000; R. T. MeDonald, H. J. Miller, A. D. Guild. 

HIGHWAYS. 

GEORGIA.—The $40,000 required to build the pro- 
posed road from Quitman to McDonald has been raised 
and it is expected that the road will be constructed. 

ALABAMA.—The Board of Revenue of Montgomery 
county will receive bids until Sept. 26 for six miles 
of chert on the Greenville road, and six miles on the 
+ ane road. ©. A. Allen, Clk. of Bd., Montgomery, 

a. 

MISSOURI.—Bids will be received at the office of the 
— Surveyor, Kansas City, until eet 29 for the 
macadamizing of the Kansas City & Raytown road 
from Leeds to Raytown. 

WATER-WORKS. 
New Engband. 

GREENVILLE, ME.—It is reported that an estimate 
laces the cost of works, with a supply from Sawyer 
*cnd, at $20,000. 

CHICOPEE, MASS.—The city has voted 248 to 24 
te introduce a supply from Cooley. Morton, School 
House and Fuller Brooks and 226 to 38 to buy the prop- 
erty of the Willimansett Water Co. 

IPSWICH, MASS.—The town is considering the intro- 
dvetion of a water supply. 


LYNN, MASS.—A high service pomp at the present 
station and a high service reservoir are proposed; esti- 
mated cost, . 

MALDEN, MASS.—The Water Board has been 
authorized to sell $50,000 of bonds. 

Middle. 

CHESTER, N. Y.—Bids for material and Inbor for 
works willbe received until Oct. 7, as stated in our 
advertising columns. 

FAST SYRACUSE, N. Y.—It is estimated that works 
ean be built for $70,000. Address Water Commissiv ners. 

MIDDLETOWN, N. Y.—Iron mains are to be laid in 
place of cement. 

RIVBPRHEAD, N. Y.—The Riverhead Water Co. 
has been incorporated; $15,000. Directors, Geo. W. 
Cooper, Timothy M. Griffing and others. Water will be 
pumped to a 77.500-gallon tank, 95 ft. above the 
ground. The Eames will be operated in connection 
with a grist le 
SCHENECTADY, N. Y.—It is stated that Engr. S. E. 
Babcock, Little Falls, cepantes: that: @ | poet pew 
supply could be obtained from the Sacondaga River. 

SYRACU: N, Y¥.—The Council has authorized the 
issuance of 000 34% water bonds for the new 


ALLEGHENY, PA.—Councils have voted to extend 
the intake pipes further up the river at a cost, as re 
ported, of $150,000. 

CATASAUQUA, PA.-—lIt is reported that a contract 
for a filtering plant has been awarded to the Moore Fil 
ter Co., Holyoke, Mass. 

HANOVER, PA,—Nov. § the people will vote on buy 
ing the works of the HarOwer Water Co. 

NEW WILMINGTON, PA.-The New Wilmington 
Water Supply Co. has been incorporated; $10,000; 
Treas., J. W. Dobbs. 

SALTSBURG, PA.-—It is reported that a vote on 
building works will be taken in November 

LONACONING, MD.-—-The people have voted against 
issuing $40,000 of bonds for works, 

MIDDLETOWN, MD.—Engr M. P. Paret, Baltimore, 
informs us that the highest bid, received Sept. 15, for 
works was from J. P. Morgan & Co., Baltimore, 
$14,057, and the lowest from [. Owen Patterson, Lal 
timore, $12,150. New bids will be received Sept. 2) 
from some of the lowest bidders, the bids being above 
the money available, and the plans having been s.ightly 
revised since. 

Southern. 

GREENWOOD, MISS.—It is reported that water and 
electric lighting plants will be bulit by W. R. Yeargin 
Dyersburg, Tenn. 

SHREVEPORT, LA.—It is reported that the company 
will improve its works. E. A. O’Geran is now Super- 
intendent. 

LUDLOW, KY.—Bids will be received until Sept. 
29, by A. V. C. Grant, Cy. Clk., for 406 tons 12 to 
4-in. cast iron pipe; 5 tons specials; 69 12 to 4-in 
valves, including boxes; 2 blow-offs; 5 double Gin. atul 
15 single 4-in. hydrants; laying 17,850 ft. of above pipe 
setting valves, ete., and laying 1,000 ft. S-in drain 
tile; 50 eu. yds. rubble masonry, and an unstated 
amount of brick and masonry and concrete. Bonds to 
the amount of $25,000 will be issued. 


North Central. 

BOWLING GREEN, 0O.—The Bowling Green Water 
Co. has been incorporated; $75,000. 

LEBANON, O.--Bids for works are wanted as siated 
in our advertising columns. 

BRAZIL, IND.—It is reported that the city will add 
a reservoir to the works. 

EDINBURG, IND.—Engr. J. J. Hainsworth, Franklin, 
will make plans for works here 

MARTINSVILLE, IND.—Propositions for a francitiae 
are being received. W. H. Miller and ©. G. H. Goss 
are on the committee. 

NAPERVILLE, ILL.— Works to cost $100,000 are re 
ported as to be built. 

CUMBERLAND, WIS.—A vote will be taken on issu 
ing $10,000 of bonds for works. 


Northwestern. 

“BASSETT, NEB.—Sept. 24 bids will be received for 
building works. O. M. Loomis, Village Clerk. 

BEAVER CITY, NEB.—Bonds for works have been 
voted. 

HOT SPRINGS, S. DAK.—The Catholicon Springs 
Co. has applied for a 20-years franchise. 

Southwestern. 

COLUMBIA, MO.--It is reported that the Council 
will call an election to vote on establishing Works. 

MONETT, MO.—A contract for works has been let to 
Chas. F. Sturdevant, St. Louis, and Geo. W. Sturdevant, 
Chicago, for $14,366. 

ST. LOUIS, MO.—Bids will be received until Oct 
11 for furnishing and delivering at Bissell’s Point, about 
G® tons of 36 and 12-in. cast iron coated pipe; 35 tons 
of specials; 1 36-in. check valve, and 2 36in. stop 
valves. Geo. Burnet, Pres.; E. S. Foster, Secy., Ie 
Pub. Impts. 

LA JUNTA, COLO.—The Council has passed an or 
dinance authorizing the purchase of the works for 
$22,000, it is reported. The Santa Fe R. R. Co. owns 
the works. 

Canada. 

WINNIPEG, MAN.—The City Engineer has estimated 
the cost of material for new elty works at $108,750 and 
the Mayor and Ald. Cockburn have been instructed to 


solicit bids. 
IRRIGATION. 

CUSTER CO., COLO.—Bids will be received until 
Oct. 1 by State —- = J. P. Maxwell, Denver, for the 
construction of a dam on Hardscrabble Creek. The 
amount available for the work is $9,250. 

PERRIS, CAL.—Bids will be received until Oct. 4 for 
57,797 ft. of 15 to 10-In. No. 14 double riveted stvel 
pipe: 7,014 ft. of 9-in., No. 14; 15,609 ft. of 8 to 5-in. 
No. 14 pipe; 24 2-in. air valves; gates, crosses, tees 
and outlets. Payment will be made in bonds of the 
Perris Irrigation District, at par. W. F. Perry, Secy. 


BRIDGES, TUNNELS AND CANALS. 

LITTLE FALLS, N. Y.—The Town Board has author- 
ized the erection of a bridge at Ann street, to cost 
$25,000. 

BRADDOCK, PA.—The West Braddock Bridge Co. 
has been chartered to build a bridge over the Monon- 
gahela River at this place. The directors are: Chas. 
Jutte and Geo. W. Theis, of Pittsburg, Pa. 

KANSAS CITY, MO.—The prospects are that the 
Sere bridge over the Kaw River at Ohio Ave., pro- 
ected by the Martin Belt Line, will be erected in the 
near future. 

SEWERS. 

COBLESKILL, N. Y¥.—The contract for a« sewerage 
system has been awurded to W. M. Johnston, Cana- 
Sette and C. E. Walker, Amsterdam, at about $16.- 

NEW PALTZ, N. Y.—The citizens have decided that 
a system of sewerage sheuld be constructed, and a 
Poard of Sewer Commissior ers has been appointed. 

NEW YORK. N. Y.—The Commissioner of Public 
Works will receive bids until Sept. 27 for ten wewers. 


TROY, N. Y.—Several additional sewers have beey_or- 


WASHINGTON, D. ©.—The District Commissioners 
will receive bids until Met. 1 f stru , 
in the District of Columbia. ee Bowers 
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MANCHESTER, VA.—The City Council is considering 
en ordinance granting a fianchise to John C. Kobert- 
von and others, to construct a sewerage system in the 
city. 

CLEVELAND, O.—Th2 Board of Control will receive 
bids until Oct. 12, for a sewer in Detroit St. with an 
cutlet to the Cuyahoga Kiver. 

MARIETTA, O.—Plans and profiles for a_ general 
sewerege system have been submitted by John W. 
Hill, Cineinrati. 

XENIA, O.—We are informed by W. D. Riddell, Cy. 
Engr., that a new sewer syetem is to be constructed. 

HUNTINGTON, IND.-—Bids are asked until Oct. 24 
for the Flint Creek sewer and drain. H. H. Wagoner, 
Cy. Engr. 

BAY CITY, MICH.—The Council has voted to con- 
struct a 26x 89-in. brick sewer in 18th St., to the 
river; rough estimate, $10,000. 

ISHPEMING, MICH.—The Sewerage Committee 
has Been instructed to advertise for bids for the trunk 
sewer, and to employ a competent man to superintend 
the construction. 

MUSKEGON, MICH.—Plans have been prepared for a 
sewerage system, to cost about $10,000, and the main 
sewer is to be constructed this fall and winter. 

NEGAUNER, MICH.—The Committee on Sewers has 
been instructed to advertise for bids for 10 to 22-n. 
tile for the trunk sewer. An expert is to be employed 
to assist in preparing plens and specifications for the 
system, which is estimated to cost about $35,000. 

JOLIET, ILL.—The City Clerk will receive bids until 
Sept. 26 for the entire improvement of Cass Si., in- 
cluding sewers. 

LOMBARD, ILL.—Plans for a sewer system, to cost 
about $20,000, have been prepared by Prout, Burnham 
& Russel, Wheaton. 

MINNEAPOLIS, MINN.—Andrew Rinker, Cy. 
has prepered estimates for sewers in 44 streets. 

DAVENPORT, IA.—The contract for a brick sewet 
3,352 ft. long, in Fillmore St., has been awarded to 
Rdwards & Walsh, at $14,700. 

DES MOINES, IA.--The Board of Public Works will 
receive bids until Oct. 8 for five 12 to 18 in. pipe sew 
ers; also for a 48-in. double-ring brick sewer in East 
First St. 2 

OMAHA, NEB.—The issue of sewer bonds for $100,000 
will be voted upon at the November election. 

OMAHA, NEB.—The Board of Public Wo:ks will re- 
ceive bids until Sept. 30 for sewers in three districts. 

ST. LOUIS, MO.—The following lowest bids have been 
received: Wycoff & Crean, $16,683: Hussey & Teese, 2 
contracts, $23,072; R. J. Shea, 2 contracts, $21,290, 
I. G. Eyerman, $10,212. 

DENISON, TEX.—Plans and surveys are being made 
by Mr. McWillie, Cy. Engr., for sewer extensions, es- 
timated to cost about $11,000, unless much rock is 
found. 

DENVER, COLO.—The Board of Public 
receive bids until Oct. 8, for certain sewers. 

LOS GATOS, CAL.—The special committee to report 
on a sewer system has recommended that 6 and 8 in. 
vitrified pipe sewers be constructed in several streets. 

VPORTLANI?. ORE.—The lowest bid for the sewers in 
the East Side was that of R. 8S. Reilly, $67,873. The 
system will be about four miles in length snd in- 
cludes 2,500 ft. of brick sewers. 


STREETS. 


BROOKLYN, N. Y.The Commissioner of City Works 
will receive bids until Sept. 30 for paving two streets 
with cobble stone. 

NEW YORK, N. Y.—The Commissioner of Tl'ublic 
Works will receive bids until Sept. 27 for paving four 
streets with granite blocks on concrete. 

TROY, N. Y.—The bids for brick paving have been 
rejected owing to a change in_ the specifications _ and 
the work will be readvertised, The Hudson River Stone 
Supply Co., Storm King, has offered the city 400 yas. 
of broken blue stone or granite for street work, the city 
to pay the cost of transportation, and the offer has been 
necepted. 


AMBLER, PA. 


Engr., 


Works will 


The Town Council has voted to ma- 
cadamize Lindenwold Ave. a distance of 1,500 ft. 

CINCINNATI, O.—The Board of Administration will 
receive bids until Oct. 11 for the improvement of Eighth 
St. in connection with the viaduct. The work includes 
filling, curbing, paving, etc. 

YOUNGSTOWN, 0.—Two bids were received for pav- 
ing Madison Ave., 9,534 sq. yds., as follows: Barber 
Asphale Paving Co., sheet asphalt on four inches of 
concrete, $26,487; F. E, Gribben, asphait blocks, $25 501. 

XENIA, O.—W. D. Riddell, Cy. Engr., informs us 
that the city is about to pave the principal streets. 

CHICAGO, ILL.—The Commissioner of Public Works 
is about to advertise for bids for paving nearly 200 
streets and alleys. 

VENICE, ILL.—The Village Board has ordered the 
immediate improvement of Main St., at an estimated 
cost of $27,000. 

KANSAS CITY, MO.-—-Bids for paving several streets 
and alleys with brick have been rejected, and the work 
will be readvertised. 

ST. LOULS, MO.—The following lowest bids have 
been received: Barber Asphalt Paving Co., 2 con 
tracts, $40,380: Francis Construction Co., 3 contracts, 
$9,330; Schneider Granite Co., 3 contracts, $18,366. 

OMAHA, NEB.—The Board of Public Works will re- 

‘eeive bids until Sept. 29 for paving five streets with 
asphalt, granite, sandstone, or brick; and until Sept. 
30 for grading two streets. At the November election 
the city will vote on the proposed issue of paving bonds 
for $100,000. 

SEATTLE, WASH.—The contract for grading Broad- 
way has been awarded to L Liberman at $14,526. 


ELECTRICAL. 


HACKENSACK, N. J.—The Improvement Commission 
will receive bids for 200 to 250 lights. of 32 ¢. p., or 
the equivalent gaslight. The present contract for street 
lighting was made three years ago, and will expire 
Noy. 1. It provides for 200 incandescent lights of 20 
ec. P. at $15 per year per light. each light to burp all 
night. 


ENGINEERING NEWS 


HOBOKEN, N. J.—The contract with the Hudson 
Electric Light Co. for street lighting has been renewed 
for a period of ten years. his company furnishes 
North Hudson with electric lights, and is reported as 
trying to secure a contract for lighting the streets 6f 
Jersey City. 

LEESBURG, VA.—The Mayor will receive bids until 
Oct. 8 for lighting the streets by electricity. 


GREENWOOD, MISS.—It is reported that a plant will 
be erected by W. R. Yeargin, Dyersburg, Tenn. 

CLINTON, MICH.—The Board of Trustees will re- 
ceive bids until Oct. 5 for an are and incandescent 
lighting plent. 


JACKSON, MICH.—A franchise has been granted to 
the Fort Wayne Electric Light Co., whose capital stock 
is $100,000. It will light residences principally. 

EDWARDSVILLE, ILL.—The contract for lighting 
the streets by electricity has been awarded to the N. 
©. Nelson Manufacturing Co. at $80 per lamp or year 
for lights of 2,000 c. p., and about et. per hour for 
each incandescent light of 16 ¢c. p., with reductions as 
the number of lights is increased. Other bids were 
$85 and $125 per year for lights of 2,000 ¢. p. 

EAU CLAIRE, WIS.—The City Clerk will 
bids until Nov. 15 for lighting the city. 
ment. 

JEFFERSON CITY, MO.—The only bid received for 
street lighting was that of the Jefferson City Light, 
Heat and Power Co., as follows: For 30 or more are 
lights, contract for 10 years, $87 per light per year for 
lights to burn until 1 o’clock, and $117 for all night 
lights; contract for 8 years, $99 and $123; contract for 
5 years, $114 and $138. 

SAN BERNARDINO, CAL.—The contracts for 40 or 
more are lights of 2,000 ¢. p. each has been awarded 
to a new company represented by F. G. Cartwright 
and C. R. Lioyd, at $11 per light per month, each light 
to burn all night. 

BRANTFORD, ONT.—The citizens have voted in op- 
position to the proposed municipal plant, and the Brant- 
ford Electric Light Co. has accepted an offer of 23% 
cts. per light per night for 35 lights for one year. The 
company's bid was 23% cts. for 60 lights for five years. 

NEW COMPANIES,—People’s Electric Co., Braddock, 
Pa.; $35,000; Treas., 8S. D. Hamilton. Dunlap Eleciric 
Co., Brownsville, Pa.; $5,000; Treas., Wm. Parkhill. 
Cooperstown Electric Co., Cooperstown, N. Y.; $12,500; 
O. R. Butler, Cooperstown; R. E. Drake, P. T. Brady, 
Syracuse. Electric Power Company of Wilmington, 
Chicago, Tl. ; $1,000,000; Chas. B. Holmes, J. E. Truitt, 
James Anthony. Heppner Water and Light Co., Hepp- 


ner, Ore.; H. V. Gates, Jas. D. Hamilton, T. W. Ayers, 
Sr. , 


receive 
See advertise- 


CONTRACT PRICES. 


STREET bak ng ss ayy” Pa.—We are informed, 
by F. A. Dunham, Engr. in harge, that the contract 
for the in.provement of Beaver St. has been awarded 
to F. P. Sawders & Co., Pittsburg, as follows: Excava- 
tion, 4,290 cu. yds., 20 cts. per cu. yd.; paving with 
brick, 17,350 sq. yds., $1.34%4 and $1,484 per sq. yd., 
with concrete foundation, $1.48 and $1.57 with broken 
rtone, $1.24 and $1.33 with present stone foundation; 
curb, 200 lin. ft., 60 cts. per lin. ft.; curb reset, 8,550 
lin. ft., 9 ets.; curb redressed, 9,000 lin. ft., 5 ets.; drain 
tile, 10,000 lin. ft., 5 cts.; iron gutter crossings, 20,000 
ibs., 2% cts. per Ib. 

Brooklyn, N. Y¥.—The itemized prices of the lowest 
which we noted last week as aggregating $581,624. 
hids received for paving 23 streets with granite blocks, 
ranged as follows: Paving, $2.15 to $2.30 per sq. yd.: 
improvement, 10 to 20 cts. per lin. ft.; new curb, 15 
to 75 cts.; redressed curb, 5 to 70 cts.; blue stont bridge, 
1 to 45 cts. per > ft.; granite bridge, 40 to 60 cis.; re- 
flagging, 1 to 5 cts. 

Galveston, Tex.—The Board of Public Works has rec- 
ommended the following bid for acceptance, for pavm 
19 blocks and intersecticns with 5-in. pine blocks, anc 
1% blocks with 6-in. pine blocks; blocks to be of hard 
yellow pine with 10 Ibs. of dead oil per cu. ft. of 
wood, and thoroughly creosoted. Cotgr, McHenry, 
Ketchum & Co., surface grading, 10 cts. per. sq. yd.: 
6-in. block paving, $2.38% per sq. yd.; 5-in. block pav- 
ing, $2.18%. 

SEWERS.—Sewickley, Pa.—The contract for sewers 
in Beaver St. has been awarded to Corcoran & Con- 
nell, Pittsburg, at the following prices: 6-in. house con- 
nections, 2,482 lin. ft., 40 cts. per lin. ft.: Sin. pipe 
sewer, 1,595 lin. ft., 55 cts.; 10-in., 2,930 ft., 60 cts.; 
12-in., 525 ft., 66 cts.; 15-in., 1,018 ft., 48 cts.; 1S-in., 
380 ft., 59 cts.; 12-in. pipe connections and catch basins, 
190 ft.. 45 cts.: Sin Y's, 40, 50 cts.: 10-in., 75, 80 
ets.; 12-in., 31, $1; 15-in., 8, $1.20; 18-in., 3, $1.60; 4-in. 
drain tile, 1,000 ft., 4 cts.; 11 catch basins, $25 each: 
10 lamp holes, $6; 6 manholes, $48; 2 flush tanks, $75 
F. A. Dunham, Engr. in Charge. 


DRAINAGE.—Keokuk, Ia.—The contract for draining 
Lima lake has been awarded to W. L. Rose, at 10 
cts. per cu. yd., and 1 ct. additional for 100 ft. over- 
haul. The work includes raising the cross levee of the 
lake 2 ft. and widening it 8 ft. at the base on the in- 
side, about 22,655 cu. yds., and filling the break at 
Conner’s slough, 5,000 to 7,000 cu. yds. 


PENSTOCKS, TURBINES, ETC.—Austin, Tex.—The 
following are some of the lowest bids recently received 
by the Board of Public Works: J. Waterson, Austin, 
Tex., earth excavation for wheel pits and power house 
foundations, 30,000 cu. yds..~33 cts. Pt cu. yd.; rock 
excavation, 9,500 cu. yds., 75 cts and $1: ashler gran- 
ite masonry, 369 cu. yds., $20; rubble limestone masoury, 
3,000 cu. yds.. $5.50; painting two coats, 15,000 sq. 
yds, 20 ets. Riter & Conley, Pittsburg, Pa., rack bars, 
frames and bolts, 70 tons, $93.80 per ton in place; pen 
stock branch and feeder pipe, 360 tons, $97.55; penstock 
manholes, 13, $15 each. Stillwell & Bierce Manufactur- 
ing Co. and Smith & Vail Co.. Dayton, O., head gate 
castings and bolts, 29 tors, $123 per ton in nlace; caxt 
iron quarter turns and rings, 17 tons, $136.76: 4 paire 
horizontal turbines, pulleys and bearings, $3600; 2 
peirs 4,000,000-gallon pumps, gears, connecting pipes 
and fittings, $9,200. 


MISCELLANEOUS: 
DAM.—Laconia, N. H.—The mill owners of this vil- 
iage have decided to employ a competent engineer to 


prepare surveys and plans for a new dam in the Mer- 
rimack River. 


DRAINAGE.—London, Ont.—It is p to drain 
Pelee Island, and plans have been submitted by Mr. 
Newman Engr. The ted expense is $22,500. 


Sept. 22, 1892. 


BONDS.—Sault de Ste. Marie, Mich.—The St. Mary's 
Water Power Co., will issue bonds for $750,000. 


GAS LIGHTING.—South Orange, N. J.—The Citizen's 
Gas Light Co. offers to renew its present coutract for 
three years at $20 per lamp per year, the present rate 
being $22. A special sneeting will be held Sept. 26 to 
consider the subject. 


GAS COMPANIES.—Cooperstown Gas Co., Coopers- 
town, N. Y.; $12,500; Oliver R. Butler, Cooperstown; 
Robert E. Drake and Paul T. Brady, Syracuse. Jolien 
Vulcan Gas Co., Chicago, Ill.; $100,000; H. S. Gillette, 
8. D. Cameron and Wm. H. Taylor. 


MANUFACTURING AND TECHNICAL. 


LOCOMOTIVES.—Th2 Baldwin Locomotive Works, 
Philadelphia, Pa., have built 6 compound engines for 
the Central Ry., Brazil, following the order for 17 
which were shipped in the epring. The Brooks Luco- 
motive Works, Dunkirk, N. Y., have an order for 17 
consolidation and 8 six-wheel switching engines for the 
Great Northern. The Rhode Island’ Locomotive Works, 
Providence, R. I., have built a two-cylinder compound 
(Eng. News, Dec. 12, 1891) ten-wheel engine for the 
Northern Adirondack. The Michigan Central has built 
a ten-wheel passenger engine for heavy express servy- 
ice; it has cylinders 19x24 ins., and six driving 
wheels 66 ins. diameter, and weighs with tender 120 
tons; it is expected to haul trains of 15 sleeping cars 
at high speed. 

CARS.—The J. G. Brill Co., Philadelphia, Pa., has 
Luilt 12 electric motor cars for the Montreal Street Ry. 
Co. The Jacksonville, St. Augustine & Halifax River 
has purchased 2 buffet cars 70 ft. long, with six-wheel 
trucks, to seat 33 passengers and costing $10,500 each: 
also 5 passenger cars costing $5,100 each, 4 combina- 
tion baggage and smoking cars, 2 mail cars and 2 bag- 
gage cars. Chicago Car Appliance Co., Chicago, Il.: 
$100,000; John E. Turney, Hiram V. Reed and O. S. 
Reed. The Thatcher Automatic Dump Car Co., of New 
York, has been incorporated in West Virginia; capital 
stock, $2,000,000. 

PUMPS.—H. R. Worthington, N. Y., has been 
awarded a contract for two 500,000-gallon pumping 
engines for the Northport, N. Y., water-works; a 1,000" 
000-gallon pumping engine for Whitestone, N. Y.: and 
a 1,000,000-gallon triple Sa and 750,000-gallon 
power pump, with boiler and piping complete, for Ashe- 
ville, N. C. The Laidiaw & Dunn Co., Cincinnati, 0., 
has been awarded the contract for compound and deep 
well pumps, boilers, ete., for the water-works at Wy- 
oming, O. 

THE SERVIS TIE PLATE.—We have received from 
the Q & © Co., manufacturers of the Servis tie plate, x 
letter concerning certain late charges made thut acci- 
dents had occurrer because of the track spikes shearing 
these plates. The company named totally denies the truth 
of these charges, and, further, states that a letter sent 
to it inquiring into these rumors has been used by 
those interested in e rival plate, as expressing the 
sentiments of the writer; whereas it was simply a let- 
ter of inquiry brought out by rumors. Our readers must 
determine for themselves the value of such testimony 
in the case in question. 


THE KING BRIDGE CO., of Cleveland, O., has the 
contract for large shops near Buffalo, for the Gouid 
Coupler Co. The — will cost about $160,000. It 
will be erected in the new suburb of Depew, beside the 
New York Central shops. 

THE BERLIN BRIDGE CO. has designed and is 
erecting an additional iron building. 240 ft. long. for 
the United States Projectile Co., of Brooklyn, N. Y. 

COMPANIES.—Medusaline Stone Co., Chicago, Ill; 
$250,000; Treas., J. Kenney, A. A. Babcock, R. M. Me- 
Kinley. Durolithie Stone Co., Tll.; $200,000; F. J. Ken- 
ney, A. A. Babcock, R. M. McKinley. American Brake 
Beam Co., Chicago, Ill.; $2,500,000; N. B. Judah, M. L. 
Willard, Eugene H. Dupee. Trinity River Navigation 
Co., Dallas, Tex.; $300,000; to construct steamers and 
open and navigate Trinity River to deep water at Gal- 
veston; Joseph Huey, F. M. Cockrell, Phillip Conger. 
Chicago Equipment Co., Chicago, Ill.; $1,000,000; to 
deal in engines, cars and railway supplies; R. H. Pugh, 
A. H. Dunham, H. R. Durkee. Tramway Railway Co.. 
Pittsburg, Pa.; $1,000,000; ©. H. Read, Henry Higin- 
botham, C. McKee. Boss Grip Lock Nut Co., Denver. 
Colo. ;_ $300, American Nut Lock Co., St. Louis, 
Mo.: Pres., J. A. Inslee; Secy., J. A. Harrison. 


CURRENT PRICES. 


RAILS.—New York: $30 at eastern mills, $30.75 at 
tidewater; old rails, $16.50 to $17 for iron and $14 to 
$14.50 for steel. Pittsburg: $30. Chicago: $31 to $32.50; 
eld rails, $17.75 to $18.75 for iron and $14 to $14.50 for 


steel, 


rRACK MATERIALS.—New York: steel e bars, 
1.6 to 1.65 cts.; spikes, 1.9 to 2 cts.; track bolts, 2.4 to 
2.6 cts. with square and 2.7 to 2.8 cts. with hexagon 
nuts. Pittsburg: splice bars, 1.75 to 1.77 ets. for iron 
und 1.8 cts. for steel; iron or steel spikes, 2.15 cts.; 
iron track bolts, 2.7 cts. with square and 2.8 cts. with 
hexagon nuts. Chicago: splice bars, 1.7 to 1.75 ets. for 
iron and steel; — 2.1 to 2.15 cts.; track bolts, 2.65 
to 2.7 cts. with hexagon nuts. 


VIPE.—Cast iron, $20 to $30 per ton. Wrought iron, 
discounts as follows at Pittsburg: 60 and 10% and ™ 
and 10% on black and galvanized butt-welded: 70% and 
69% on ‘black and galvanized lap-welded. Casing, 55%. 


FOUNDRY PIG IRON.—New York: $13 to $15.50. 
Pittsburg: $13 to $14.25. Chicago: $12.85 to $15. 

LEAD.—New York: °4.12 to4.15 cts.; Chicago: 3.95 to 
4 cts.; St. Louis: 3.95 cts. 


STRUCTURAL MATERIAL.—New York: beams, 2.2 
to 2.5 cts. for large lots, and 2.35 to 2.75 cts. for small 
lcts; channels, 2.25 to 2.5 cts.; angles, 1.95 to 2 cts.; 
tees, 2.3 to 2.75 cts.; sheared iron plates. 1.85 to 2.1 
cts. for shell; 2.25 to 2.65 cts. for flange, 3 to 3.25 cts. 
for shell; 2.25 to 2.65 cts. for flange, 3 to 3.25 cts. 
for firebox. Pittsburg: beams, 2 to 2.05 cts. for la 
lots, and 2.1 to 2.15 cts. for small lots; channels, 2 
2.05 ets for large lots and 2.1 to 2.15 cts. for small lots; 
angles, 1.85 to 1.95 cts.; tees, 2.4 to 2.5 cts.: Z-bars, 
2.1 to 2.15 cts.; universal mill plates, 1.8 to 1.85 cts.: for 
steel sheared steel bridge plates, 2 to 2.1 cts.: refined 
bars. 1.7 cts. for fron and steel; steel plates, 1.85 to 1.95 
cts. for tank; 2 to 2.15 cts. for shell; 2.1 to 2.2 cts. for 
flange; 3.6 to 3.75 cts. for firebox. Chicago: beams. 
2.25 to 2.35 ets. for large lots, and 2.5 ets. for smal! 
lots; channels. 2.25 to 2.50 angles, 2 to 2.15 cts.: 
tees. 2.25 to 2.4 cts.: univetsa =. 2 to 2.15 ets.: 
stad oe 2.15 to 2.4 ets. for and shell; 2.5 to 
2.75 cts. for flange. 





